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bvo, Hib pages, with 32 illustrations, including 2 maps, with 
extensive bibliography, copious notes, amd index, 33.18) net. 

A book of adventure and exploration in a region which lies at 
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and mountain, where the wildest of game is to be found, where 
nomadic Indians still roam, and where there are many stretches 
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region Mr. North is probably the greatest Living authority, and 
the book contains not only fascinating accounts of adventure, but 


tleo Valuable records of scientific exploration anc deseription. 
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AMmcricn or Lurope@an Flam) 
combines the restful quiet of the country and seashore with the galeties of a great ~* 
sumer resort city, Only ten minutes’ ride by express traing separates the theatre 
and shopping district fram this delightful spot. Here, surrounded by beautiful lawns 
and flower-beds, tennis courts, ete, you can enjoy the cool, refreshing breezes of 
Lake Michigan. For the bathers the smooth, sandy beach is near by. Orchestra 
every evening adids to the delight of promensades on its 1,000 fect of broad veranda. 
450 large, airy Outside rooms. 250 private baths, Every comfort and convenience. 
Table unexcelled, This finest hotel on the great lakes adjoins the great South Park 
System, famous for its golf links, lagoons, lakes, boulevards and horticultural attrac- 
tions, Tourist, transient or summer guest is weloomed with truc Southern hospitality. 
Ulestrated booklet oe request io Manager, Sissi Boulevard aod Lake Shore, Chicago 
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as an investment for 
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The Choice of Genius 

Rounded and enriched is the marvelous art af Mischa Elman by the tone | 
of the Baldwin, Piano. 

With the music which this: master draws from his old Italian violin iti 
Balidwin-tone 19 singularly in accord. 

Flawless purity, mobility, fire; these qualities are not more m the 4 
strings than in the singing keyboard of the Baldwin. | 

i 

Of Elman's playing of Schubert's Stindchen"’ to Raldwin sccome- 
paniment Siint-Saens sail — 

“Such blending of tone with tome is the perfection of polished art."" 


' 
The elements which take the Baldwin a workl-great pine | 
are set forth in the Baldwin catalogue. A line to nearest 
representative will letitie von this Lede. 
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CINCINNATI 
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- 1E. Foreign Exchange Department of this Company will be pleased to 
supply information regarding the various means of carrving funds for 
use in traveling. Letters of Credit, International Cheques, Bankers’ 
Checks, Express Checks, Sight Drafts, and telegraphic transfer of money 
can be had of this Company at current rates. 


American Security and Grust Co. 
20.8), Corner Fifteenth treet and Pennsylvania a\venue 
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PRICE-LIST ind Descriptive. Booklet covering the Storage, Safe Deepesit, 
——nns Li) Stora, Packing and Forwarding, Hauling, and Carpet | 
leaning Departments will be mailed on request. Correspondence and Inquiries | 
conceming storage or household remowals invited, | 


Automobiles Safe Deposit Cold Storage 
Carriages, ete., in special VARS for furs, clothing (hung 
department withseparate for Silverware, Jewelry, up or in trunks), Tugs, 
enitance and elevator, at and yaluables under ab-  curtaltra, etc. Rugs and 
miderate rates. solute. puarontee, Carpets cleaned. 


| Security Storage Company 


Seceeore in Starage Densrinient American Security and ‘Trevst Ca, 


FURNITURE WAREHOUSEMEN 
PACKERS, AND FORWARDING AGENTS 


Secu fay | ieatraled : 
1 140 Fifteenth bet Drescriti € Hooktel Washington, Fr. Cc. 
vi ey a ar 
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THE HOUSE-FLY 
By N.-A. 


(OBR 


With photographs made specially for tie National Geograplic Mayacine 


by. 


“HIE, fly referred to in these pages 

is the ane most commonly fond 
om oor howses—he Ausca dois 
Hea oot Linnaeus. At moat seasons nine 
fies out of ten found in houses tre of 
this kind. In some of the poragraplis, 
however, the statements are inferences 
fully justified by experiments with very 
similar species, 

Speaking broadly, man has made the 
henise-Ay: it has developer along. with 
the human dwelling Ef we had no 
closed-in dwelling places mos doubtful if 
the hinese-fhy a> af presen corestil tated 
evulidl continin to exist. It thrives siun- 
ply because we afford it fool, protection, 
ant! breeding places. 

lt is a comforting thinight that just as 
we have made the house-ily, so we can 
unmiake if, but iis diseoiraging to think 
how long it will take us at the present 
rate. 

Following man into all but the ectlest 
climates, this Ay is found i nearly all 
parts of the world, and its name in many 
languages denotes the fact that if i an 
indoor or howsehold insect. [n the past 
it has heen jooked upon with indiffer- 
enee, of, at most. struck at with obyfurr- 
gation when too familiar. It fyures im 






el: Cobh 


fable ard poetry, not withaut some. de- 
gree of prame otcaswmnally, [ts reputa- 
fon-as a harmless, inmmocent, lively, and 
interesting creature will die hard. 

In reality if is one of cur worst ene- 
mies. Its relations to human health and. 
sanitation are mast important, and wet 
tur years all efforts to bring the facts 
properly ie the atiention of minicipal 
authorities met with indifference or ridi- 
cule, We had became 2 aecustamed to 
put up with the losses of life and prop- 
erty directly ‘tracealile to flies that we 
no longer had the expacity to grasp the 
significance of very simple jacts—facts 
demonstrable by almost any ome at the 
expense Of a few minutes, or at most @ 
few be WF S, of observation or experiment. 
Again, it was ao easy to bir the whole 
matter inte whiat passed for a jake that 
the gravity of the subject was lost 
steht a. 

Latterly. limwever, a gratifving change 
ie daking place in public opinion, due no 
doubt to what has been discovered about 
mosqintees Tt has: heen chown that 
thece Intter insects are one of the matn 
factors in the production of diseases that 
Frequently have claimed their victimes by 
hundreds. or ever thousands, under most 


bes 


tragic circumstances. No moseptitots, mo 
mahiria. Nao os Witoes, THC yellow fever, 
ltt sanitary matters the tragedy tha 
appeals to us strongly enongh to make 
us do something worth while must besa 
tripedy. tick tt its action and very 
awinl im its results: One ts alist 
tempted ti say that if only a disease is 
insiduons enough it may proceed without 
opposition, even theagh we know ‘all 
about its cause and the means for its 
prevention. Flow otherwise Gan we ex- 
plain the prevalence of Gomernprtian > 
Cine hundred yellow-fever victims. per 
week move us more than the regular 
anertality from) comsetnption that same 
week, thoagh the litter may be a hun- 
dred times the greater. 
Tf consumption laid hole.of its victims 
suddenly and took them off im a few 
davs, what a ilifference it Would make 
In our attitude foward it! Amd vet it 
docs far worse, It lingers anc tortures 
its victim, often for years, making life 
a burden to hiny and to tis friends, & 
comtinwal source of care and ack ype a 
contittial source cf sorrow, and, worst 
of all, a contmual menace to all who 
come in contact with him or his belong- 
ings. It does worse, while we tag often 
continue to trea the ald beaten track, 
more or less apathetic. failing to do what 
we know we onpht jo de, | 
However interesting and horrible this 
pose ispect of constiinption may 
. | wish at the present time to do no 
more than make it illwstrate the attitude 
we have assed towarl thes. which is 
hardly less interesting and deplorahte. 
Hut people are beginning to ask. if the 
THhaseititty i A TmpHirtant a factor in 
human distaxes, whether the people who 
for a generation or more have been call- 
ing attention to the housefly as a dis- 
thibutor of disease may met have & case 
worthy of attention. ‘The result has been 
a slow and partial awakening. so that we 
now have menicipalitie: with <tfictent 
enlightenment and courage to besin the 
fight against flies. | sav courage very 
advisedly, because it takes courage of an 
nncommen sort, in matters of this kind, 
to act up to convictions we know are not 
shated ty the miajoriiy of mir neighbors. 
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Fighting public indifference is a. thank- 
less task, especiaiiy when it is accom 
peed by an undercurrent of half-con- 
ScuMis prinile. 

We have been slow to tecteniize the 
important part inserts play m the spreail 
of disease, because it i= difheult to catel 
them i the act. The msercts theineelves 
are small amd elusive, and the disease 
ferms even more so, I[t isa rare wecir- 
rence for us to ktow at what tire, or 
precisely in what manner, we lave ‘be- 
come infect with the werms of disease 
It is almost always a matter of Pues 
work, If, therefore, any ane is skeptical 
about the danveroisness of fies, and 
atks to be shown a case in whieh ip can 
be proved that fies have infected a 
human being, he sets a difficult tisk. 
There is no difficulty whatever in caus- 
my flies to core into contact with. virt- 
lent germs, nor is there any difficulty in 
showing that they can transfer these 
germs to healthy animals, and that the 
animals in consequence bevome diseased. 
This has been done and constitutes one 
of the main preite of the dangeransness 
of fies, 

There i plenty of evidence that flies, 
having come inte oontact with diseased 
material, hive afterwards by their con- 
tact with persons or their food probably 
caused! the disease that followed. This, 
however, does net constitute thai rigid 
wil satisfactory proot we would preter, 
Nevertheless, such histories can now be 
zesembled in nombers thar annumt te the 
strongest kind of cirenmstantial evidence, 
There ate a nomber of diseases whose 
anninal merease an) decrease harteintize 
with the abundance of flies in precisely 
the way they would do if flies were the 
inoculating agency. The circumstances 
fully warrant us in acensing the fly of 
trinsferring almost any: infectious dis- 
ease. that qecurs in fly-time, 

The fiv's power to spread) disease is a 


direct. function of its pewers of Tocome- 


tion, Tt can fly considerable distances at 
a ligh rate of speed. Tt is qiiekly car- 
rial lenge distances by trains, buats, 
teams, animals, and man. | 

Tt is possilile to get a good tea of 2 
Ay's rate of flieht in a number of wars, 
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Flies come to ships newly arrived i port 
neross considerable stretches of water. 
This we know, bevause a few: hours ear- 
fier there were 0 fies on the ship. oo 
communication has been bac! with: led. 
The fies must have come un their own 
wings. Occasionally we see a fly follow 
a ten or animal, easily keeping up 2 
goenl pace. The wing muscles of a tiv 
when weighed are found heavier m pre 
portion than these of any birth so Tat ¢X- 
amined. Jt is diffienl: to tire a fly out. 
Test this by trying to keep one constantly 
on the wing Ina room and you will soon 
find you have no e¢asy task, All this 
shows the fly to be to mean navigator 
of the-aqr, 

If such an active and adventurous in- 
sect as the fly carries disease perms tt 
will quickly spread them far and. wile. 

Most of our ciseases are caused by in- 
visible germs that lodge and grow im eur 
boies; destroying our tissties or potsot- 
ing as with their excreta. These perms 
may be brought tous from some sick per- 
son by whatever is Line enomgh to carty 
them and has the cpportunity. Combine 
this fact with what every one knows 
about fies, andl we see at once the tre- 
mendons tmpertance of flies as carriers 
of humat disease germs. 

The result of this shnple piece of rea 
soning is-so startling that it ts often stile 
tracked by its own importance, It lacks 
so incredible that we hesitate, distrimt- 
ing our own logic Te seems meredible 
that men have gone on doing as they 
have done, and as they are still doing, 1 
the facts are os they seern. The conse- 
quences Of our reasming sec =o tre- 
mendons we fear there must have been 
a mistake somewhere. And so we. cis 
miss-the ulea. | 

One way to disturb this false security 
ic te interest people in the habits and 
structure of flies, The more we leow 
about fies the inare clear it will becorne 
that they are artiong our. worst enemits. 

The photographs illustrating this arti- 
cle have been designed with thre enil in 
view. “Toke for instance the view ot the 
fly resting on pass and viewed fron be- 
low. Look at the feet, and observe that 


each of them las two claws and two 
light-colored gutils. The ty chirigs to 
rough surfaces by means of the claws, 
and to amooth surfaces by a combined 
action of the claws and pads. The fly's 
pads ate covered with thousands of 
minute short hairs, sticky at the emul. 
There is no suction—merely adhesion. 

The action of a fly's pads may be ilbns- 
trated by means of a piece of sticking 
plaster and a few threads and. srtall 
weiehts. Take a piece of sticking plaster 
half an inch wide and sew through a 
some short pieces of thread at intervals 
Of half an tech, anced knot the threads on 
the sticky side so that they cannot pull 
thromph. Stick the plaster to a dinner 
pears or other smooth object and it wall 

found that if a siall weight is at- 
tached to cach thread the plaster will 
sustain in this way a considerable 
weight—that is to sav, the sum of all the 
amall weights is considerable. | 

Now, Temeve the weights and attach 
all of them to one or two of the threads 
at one ond. The plaster will promptls 
be torn loose. Acting ona portion of 
the plaster at a time, the weights can ac- 
eottiplish what they cannot accomplish 
when distributed along the whole sir 
face of the plaster. 

This expernnent illustrates roughly 
how the fly uses and controls its feet, 01 
course, in my ilustration you can ace 
just how the weights release the plaster 
from end te end Tt is very clifhenlt te 
tiake this observation on a fly, because 
the fly's pad is si small, and more par- 
ticularly because the whole operation 
takes place in something like the fiftieth 
part of a second. | 

Wonderiul as the fiy’s pads are, they 
have their disadvantages, for stickiness 
and locomotion are oot always strictly 
compatible, Hutnoreus use is made of 
this idea in Unele Rernus tales, “The Tar 
Baby" and “The Outrageous Prank of 
Brer Rabbit.” In one of these Brer 
Rabbit tukes advantage of the stickiness 
not only of his fect, tot the rest of his 
anatomy, ta strike terror inte ‘the souls 
of the other animals. Raiding Brer 
Bar's pantry, he accidentally breaks the 
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honey jar over himself to sucha tone 
that, as Uncle Remus says, “ile wan't 
yee) bedobble wid it, he was jes’ kivered.” 
Hrer Rablit soon chsouvered) thot tis 
condition wis mcerripeati bli: with convweti- 
Tet Jocotnation,  ‘Lhings stuck to hits 
feet in such at wnisial way as to Sugeest 
tO this: practical joker what a spectucle 
he would present if be shold rol hum- 
self amoung the sticks and lenves it rer 
Lar’s yard Carrying out this iden, Bret 
Rabbn presents: timselt to the other ani- 
mals with the usual side-splitting results, 

In the Tar Baby"—"(me: day Liner 
Fox rig up a contraption what he call a 
tar baby.” This sticky puppet placed 
cunningly in Brer Rabbit's path excites 
Hrer Rabbit's ire, becuse he “won't say 
‘ulti’ in response to Brer Ralbit's 
overtures. In his effurts to teach him 
manners Brer Rabbit hits the tar baby, 
antl as the tar baby will nor let go, and 
still persists in “sayin nuffin,” Brer Kab- 
bit hits bin with the ether hal This 
is the beginning of such a tangle between 
Brer Rabtit and the-sticky tar laby that 
Rrer Rabbit is counpletely entrapped and 
falls into the hands of Brer Pox. 

All his grown-up life the fly has to 
manage with sticky feet. Imagine cur 
plight UE the soles Of Gur feet were stick- 
ing plaster, perennially renewing its 
stickiness! Whoever has experienced 
the sticky mud of certain regions will 
recall hew the boots ball 1p ariel what a 
conglomeration one drags home from a 
ramble tmider such circarmstances. 

To such inconveniences the fly ts ent- 
stantly subject, and it is this that has 
bred inte hima hilitot frequently preen- 
ing himself, particularly his feet. There 
are constantly becoming clogged with 
adhering substaners, and this contam- 
nation the fly must assiliously remove 
if his feet are to act properly in support 
ing him on slippery places: If this enn- 
tamination is too sticky to rub off the fly 


laps it off, and it then passes Off in bis 


‘Thus it is:that all sorts of microscopic 
particles are moved from place to place 
on the fect of flies. These particles are 
rarely of sufficient size to be seen with 
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the unmled eve, Nevertheless, they are 
constantly present, and the amount of 
thatter thus trarisierred t¢ relatively con- 
siderable on account of the Ny’s activity. 
Wien flies have access to disexeed or 
rotten of foul matter the transfers thins 
eHerted are clanyerous, All sorts of 


iil: organisms are stead in tits way, 


inchiding «isease: of man, animals, oni 
plants. It is impussible to po into de 
tails in this oplace, but isionly. ryzht, to 
auy that the imagination campletely fails 
to grasp the far-reaching consequences 
of this transfer of werms and spores: on 
the feet of ties. 

Unforturiately, this ts mat the worst of 
it. The transier of germs by means of 
the fty's feet is a woot niatier beside that 
which takes place th Aiea its excreta. 

The following is the defecation record 
of a well-fed fly (the Ay was fed at 
‘23 a2 om.) ? 


Infertul foes Moles on spores to Ue eoereto 
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frees, 
Bross @. a2... 
caeaee (Dot nne: - 
| G-50.... Spores. 
J... W.0r... Sphere. 
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Found one. 
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m.70,... Brera 
ae Ue.) Mery mony spores, 
ii | a ee 
wee POLgZ.—. Fearne one 
ISe.c DF.t.... Very many spores. 
Pi She Peds 
rto..., Vere matty pores, 
Leo, 2. 


The tine lansing between the move- 
ments varied from 1 to 15 minutes and 
average! about 414 minutes, 

Ne wonder that fly specks are common 
if the fly evactiates: once in five minutes 
all day jong! ‘The namber of specks in 
even the hest-kept houses is simply ap- 
palling. T might he accused of sensa- 
tinnaliem Gf T should publish records in 
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my possession gained through the use of 
a litthe counter which can be used to 
estimate the number of fly specks ort a 
given fred. 

We men-folks are moch less observant 
in this matter than our better halves, but 
even aman, after a short period of train- 
inj, finds no difficulty in astonishing lin 
self at the abundance of fly specks in 
situations that show them of to advan- 
lave; for instance, on ordinary window 
panes. No housewife needs to be told 
that one of the main reasons for clearing 
windows is the prestnce of fly dirt, but 
even she will, I think, be surprised at the 
results of actual counts, The fact is we 
ordinarily notice only the largest and the 
darkest: The great majority escape. no- 
tice because they are <mall or transparent 
and colorless, Window panes with from 
Lodo te 1000 fly specks per square foot 
are not at all uncommon. From 10 to 
50 per square foot is a coamiten number 
in what are considered well-kept homes, 
Spotless glass is rare, except on hotse- 
cleaning fay. | 

This is in situations where the slirt 
can be readily seen. On neutral tinted 
objects, Tess often cleaned, fly speck= 
cectr in millions, On wall-paper, chan 
deliers, cutside veranda posts, on cor- 
nices, ceilings, and window blinds the 
numbers are almost past compuitaticn. 

The amount of this fecal matter de- 
povitel by flies ts of course in proportion 
ta the number of fies When the flies 
fave seeess to diseysed or rotten or foul 
niatter these faeces are dangerows. [if 
there is any infections or contagious dis- 
ease in vottr néighborhoml in Ay-time. 
beware of flies! 

Flies swallew the germs of typhoidt in 
countless millions while feeding on the 
excreta ai typlioid patients, As a result 
they spread a thousand times more ty 
phwid. germs in their excreta than on 
their feet. Mv own experiments have 
shown that rhe spores of a variety of dis- 
ences pase through various snecies of fies 
witheut appreciable change, and Ute! 
without denbt certain (pecases produce 
edars that entice flies to swallow the 
spores so that these latter may be more 
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efhiciently spread abroad. ‘The germs are 
jitst as virulent after passing through the 
ily as before. | 

My experiments show the greatest 
variety of spores and microbes can) and 
normally do, pase through flies and ger- 
minite afterwards. In fact, the most deli- 
cate spores are litth Hf any injured by 
the fly's digestion. Among those tried 
are the spores of some of otir comimentest 
and most destructive moulds and spores 
of nearly all the diseases of sugar-cane 
and those of nitmerous other plants. In 
éhert, it rarely happens that spores of 
any kind swallowed by a well-fed Hy do 
not appear in an hour or so in ihe faeces 
of the fy in an aninjired condition, sich 
that they germinate tendily afterward. 
Finally, as inight be expected, examina- 
tion of the exeretus of thes captared in 
the open shows it to contain a great 
variety of spores ina living: condition. 

! find the digestion of the adult fly 
to consist in the absorption of those sub- 
stances reacHly soluble in its weak cdigest- 
ive fluids and the evacuation of all others. 
In accordance with this principle the fly 
ff an enormens feeder, Ata single meal 
it frequently swallows nearly half its own 
weight of food. In the course af a day 
i well-fed fly probably asa mile swallows 
mere than its own weight of fod. 

During the sununer the fly population 
of any large hown must number millions. 
Comparing this fact with the fool habits 
ofthe flv, we see at once the importance 
of the role they ploy in our affnirs, more 
particularly om view af their dense 
CAITVIngE Powers. | venture to think the 
mist powerful imagination fails to take 
im the vast multitude of conclusions that 
follow from these simple lines of rea- 
SOT ME. 

What haa teen said ts an attempt to 
lin that the housefly isa character of 
much greater significance to ms than. ts 
indicated by hié adornment of a fable, 
Ite really does have something to do with 
the turning of the wheel, bot it is the 
wheel of life. He thay hnve littl to do 
with keeping it going. but he certainly 
sometimes has mich to do with stop- 
ping it. 
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The tly dows far worse things than. get 
into the oimtment, for unless we take 
care he gets into or onto pretty much 
everyting we eat ar drink, Such an 
uectrrence is wot simply disgusting: it 
more. or less dangerous, and the danger 
ics in the introduction into our bodies 
of disease germs. This danger is far 
mort real than commonly suppeised. 
There can be no doubt that much) sick- 
ness t6 started in this wav, 

The question is, What ought we to do 
abot it? The atiswer ts. <imple, and it 
tH that we onght to take greater pre- 
an s, both mdividually und collect- 
ively— 
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_ First. To fully inform ourselves on 
this subject by reading aim) observation. 

Secaned, To prevent the multiplication 
of Mes: Abolish ther brecding places. 
Protect food) and-refise:so that ties can 
Mt wet at thier. 

Third. To keep flies ont of our buikd- 
ings anc streets. 

Fourth. "Yo employ all reasonable agen- 
cies to destroy flies thot come into exist- 
ence in spite of our ather precautions.* 

*For further information on the ravages 
eatiied) fy fies eee “Roonomi¢ Lose to the Pee 
ple of the United States through Insects that 
Catty Disoade,” hy De Lh. ©. Howard, Angusnt, 
Io SATINNAL Goocmarnic MAGAZINE, pm 
aoe, 


NOTES ON THE DISTANCES FLIES CAN 
TRAVEL’ 


By N. A. Coss 


 Rary direct observations a6 to the dis- 
tances flies can travel andl them rate 
Of speed—ies’ motions are so. rape. 
Nevertheless, in the course of time | 
have heen fortunate encugh to witness 2 
number of convincing imstances, To 
these [ have added the mndirect eyulence 
of comparative anatomy, Tf the fly's 
Wing muscles are unusually bulky, it i 4 
fair inference that its flight will be quick, 
or Jonge sustained, ar both. 
| have never osneceeded im titing. my 
flies very perceptibly if they had a free 
space ta tiove about in. When confined 
if a room they may be kept cn the wing 
for hours without showing many sipiie 
of fatigue. Though they move twenty 
fewt to the experimenter’s one, they will 
often 4ucceed in trime tim. ont if he 
untertakes tlc task of keeping them al- 
wives on the wing. The instance of the 
fly starting to cross the Mediterranean 
Sea isa very striking one. (See page 


] T is very difficult to make the neces- 


EXPRRIMENTS INDICATING THE GREAT 
POWERS OF FLIGHT PUSsEsseti 
TY SOME FLIES 


Among insects, as among birds, fiers 
of two very differest types are to be 
found—those that soar aril those that fly. 
Without enterme deeply into the ues- 
tion, this @divisson muy be said to be 
thot as marked among insects as amen 
birds. The fliers among insects, to which 
class the fies belong, correspemnl, tew- 
ever, more fidarly ti the extreme limit 
reached in hurnming: birds. 

The rate of wing vibratien in flying. 
insects is higher than anv, .wing tafe 
among birds; In fact, the clifference ts 
eo great that it raises altogether new: me- 
chanical and plisiological questions, Tn 
the case of insects these questions hive 
excite! the interest andl attention of 
minds of the highest onler, os is appar- 
ent on lngking over the literature of the 
dqiestion. 

The fies: helong te the quick-action 
group of flying insects, the principles of 


* Abstracted from “Fungus Maladies of the Sugar Cane," by N. A. Cobb 
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whose wing musculature appears to have 
oon first explained correctly by Graber, 
No one has vet, however, fully explained 
how it is that these insects are able tw 
execute such quick movements. Le it 
possilide that the divisidn of the thoracic 
muscles into proupe: a division that 
secms to pirevail in all the insects that fly 
in this manner, is a provision by which 
‘the mttecles act in relays? Lf weerecall 
the motions that are execute tw a 
single pair of antagenistic muscles, car 
we recall a simele instance where move 
ments.are executed at the rate of several 
hundred per cecond? 1 doubt if even in 
those minute forms where there appears 
to be the least molecular dificulty—I re- 
fer to the cilia of microbes—so high a 
rate of vibration would be claimed, (1 
know of no investigations.) Few men 
“an execute neve than ten movements 
per second with anv muscle, 

It has. often strick me when examin 
ing the batteries of moascle by which the 
«juick-action insects execute their wi 
movements, that here is a mechanica 
am! physiological problem that it would 
be well worth while lo investigate, 


ENCRMOUSLY POWERFUL WING MUSCLES 
OF FLIES 


Ten fies of the stnaller of the two sar- 
<ophagens species found common at this 
Station” were weighed after being chila- 
roformed, ‘Thev were taken as captured 
in the middle of the day. Ne denbt-a 
sheht amount of the vapor of chloroform 
added! te the apparent weight of these 
tet: flies, which was 478 milligrams, The 
wentral thoracic THuscles. were memoved 
and weighed, and also the two sete of 
lateral muscles. The result was 67.5 


milligrams for the central and 58.5 for 


the Isteral Thus we have: 
Average weight of ty, 47-54 meg. 
Average weight of lateral batteries of 
muscle, 5.85 meg. 
Average weight of central battery of 
muscle, 6.75 mg. 
Total weight of muscles, 12.0 mg. 
Frein which we learn that the weight 
* Experiment Staten of Hawaiian Sagar 
Planters Acwneintion, Henmolalu, 
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of the central thoracic muiscles is [4.1 
ner cent of the weightof the dy, and the 
weight of the lateral thoracic muscles ts 
12.2 per cent of the weiplit af the fly, and 
that together these thoracic muscles cor- 
stitute 26.2 per cent of the weight of the 
fy. 

The methoel was to fix the flies in 50 
per cent aldolol, dissect out the muscles, 
soak them ui water tor several hours. re- 
muve the exces of water and weigh the 
muscles barely tmotst. 

Eight females oi the commonest spe- 
cies of Syrphus about the Station had 
their great thoracte muscles removed and 
weighed, with the following results: 

Longitudimal muscles, 12.3 per cent of 
the weight of the fly. | | 

Oblique nieces, 2 per cent of the 


wcinte of the fy. | 
otal, 21.5 per cent of the weight of 
the fly. oe | 

A similar trial with ten males weirh- 
ing 774 tie. Pave as a result: 

Longitudinal muscles, 17.12 per cent 
of the weight ‘of the. fly. | 
“Transverse muscles, 12:5 per cent of 
the wewht of the fly. , 

Total, 20.62 per cent of the weight of 
the fir, | 

The males of this species have a 
greater proportion of muscle than the 
fernales, This appears to be generally 
true of flies. . | , 

The ning muscles Of a-notable fier, 
Moluectla. abera, often to be seen, espe 
cially in the morning, standing im the air 
in shady | eos in Honolitli, were re- 
mover! and weighed i the sine manner 


gs described for the two sarcophagous: 


species. The result showed that the lon- 
gitudinal muscles constitutes 25.7 per 
cent of the entire weight, while the 
oblique sets constitute 22.3 per cent of 
the entire weight, so that together these 
minseles constitute no less than 48. per 
cent of the weight of the insect. It 
should be noted that all the specimens 
examined appeared to be males, and the 
oheence of gravid females may in some 
degree account for the difference be- 
tween these results and those noted im 
the case of the sarcophagous flies. How- 


ever, it could not account for more than 
a portion of the great difference. 

This result is idee the ceemenence at 
ten -specimens that in the apgeregate 
weighed 674 milligrams. 

WING RATES OF POWERFUL ISSECT FLIERS 

Records of wing vibrations et a speci- 
of Sveplius that had been in cap- 
tivity a4 hours, and meanwhile fed on 
sugar and water, pave, ab the average of 
four tests, 400 per second. ‘The voice of 
this fly when seared by pressure varied 
from violin A to the C above. 

A. second specimen gave 37% as the 
average of five tests. One test in 85 
same quarter-second gave 34+ andl 578, 
the slower being at the beginning of an 
effort, the faster at the maximun. speed 
attained. These rates, which-at first ap- 
peared to be the trae wing rates, snared 
ultimately to be subsidiary yibrations. 

Wing. vibrations of Folucelia, 298, 
average of six testa, The tests varted 
remarkably, being as follows: 2a8, 253, 
275, 282, 348, gos, The latter two are 
remarkably above the others, and are 
subsidinry vibrations. 

hree tests on a green-bottle fy gave 
250, 258, 19h, Average, 245. 

A: large sarcophagons fly. female, as 
the result of seven tests, gave an averee 
of 246 per second, ie the course of these 
tests rates a5 high a5 400 were observed 
for short pertinls af tine, brit these were 
probably anhsaliary: vibrations, The tests 
ran as follows: 199, 206, 227, 257. 268, 
a8), 281. 

The wing vibrationé of one of the 
large sarcophagonus flies held captive, on 
being chranoagrapihed, gave as the result 
of eeven different trials 203 vilrations 
per secon: 

Golden tiragen fly (Pantala farvecens, 
Fab.) i7 per second, five observations, 
one individual, 

Large draggin fly (Arie fiius, 
Drury), 22 per second, seven observa- 
tions, one jndividual: 

Tuning-fork tests on the same paper 
as the above tests gave results as fol- 
lows: Pitch, A international. g2o0, 446, 
4f2. Average, 443. 
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HIGH WING-HATE FLIEGS Va, THE SAILERS 


The dragon flies-are well known to be 
opentul:! ers, Nearly everybody must 
have noticed the bold flight of these con- 
Spicucus tsects, which may at tines be 
Sten Soaring high above the roofs of 
hotises in our towns, and even over the 
tops of some of our high hills and moun- 
tains. We may, therefore, arrive at 2 
Thore accurate conception of the flight of 
fies if we compare it with that of these 
larger insects which come under more 
common observations, 

_ The relative powers of flight of the fly 
Polucelia obesa andthe large dragon fy 
is Shown by the tually futile attempts 
of the latter to capture, the former. i 
have never seen a belucelia captured by 

one of these dragon flies, though one 
Folucella when standing stil) in the pir 

efiers an unusually far mark, When 
the dragon fly arrives the Polucella is 
gone. The fact thot dragon flies con- 
tinue to make passes at them may jindi- 
cate that the flies are sometimes caught 

A golden dragon fly and a feluceila, 
whose weight were to each other as ay74 
to Og (oe), bad wing areas that were 
to each other aa gh.8 to 1.f. 

Or, to speak approximately, a dragon 
fly weighi only fonr to five tines os 
much as a fly, both bein expert fiers of 
their respective kintls, had a wing area 
thirty times 14 great 

A Poluceila fly mata a large cragroti tly. 
whose weirhta were to.cach other as fig.2 > 

psg85 (mgr.), had wing areas that 
were to each other as 1.6 to &2.; that is 
io say, speaking ‘approximately, the 
dragon fy, while sie weighed only 25 
times as touch, had a wing area dver 50 
times a5 preat. 
A REMAREADRLE FLIGHT 

[ temember once to have witnessed a 
very remarkable example of the power 
af fight of one of the larger Hes. Om a 
vovage across the Mediterrancan from 
Algiers to Marseilles in company with 
Prof. W.-T, Swingle, | observed 9 dip- 
tercus fhisect keeping pace with the 
steamer a9 accurately that it almost 
stemmed as if it were joined to the boat 
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by some invisible rigid cmimecton, The 
boat left Algiers at noon, and as long as 
there was any light left by which to ob- 
serve, the insect kept its place steadily. 
This was in midsummer. The imsect 
never made any attempt to come aboard. 

The boat was net particularly fast, her 


speed being, so far as I could judge, 
about thirteen kote. Wher we consider: 
that the insect was all the time support- 
ing itself inthe air while the boat merely 
Hoated on the water, and. thits had. its 
weight supported, the comparison bh 

tween the two is all the more striking. 
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ie reprint herewith a circular recently. published by the American Cire Assoced- 
lion, sich ix conducting a vigorous campaign against the fly 


Tis at this time of the year that the 
| house-iy legins to take on life for 


the ensuing spring and sunnier ; eges: 


daiu last fall will soon begin to hateh, At 
first he is only a littl worn, wriggling 
his tiny grulelike form it seme incubat- 
ing pile of filth, He is usually found in 


the manure pile, the outhouse, or the 
mound of rubbish or garbage in the back. 


wank In this condition lie is casily killed, 
Sand it should be the duty of every person 
to tall him tow. The house-fly could not 
exist if everything were kept perfectly 
lean and sanitary. Exterminate the fly- 
worms, do away with its breeding plices; 
and there will be no fies. Lf we are to 
fight the flies this summer we should ase 
every agency. poséible, and the best way 
to fieht them is to prevent their breeding. 

‘The common hottse-fly ts coming to be 
known as the “typhowl fly,” and when the 
term beecimes universal greater care will 
be exercised in protecting the house from 
his presence. 

Flies kill o greater mumber of human 
beings than all the beasts of prey, with call 
of the porsonous serpents added, They 
spread disease which sloys thousands; 
while big, powerful beasts kill single 
victimes, 

As coon ogs the fly comes out af his 
shell he is fall grown and starts out in 
the world to make a living, and if your 
home is not clean he knows it hy the 
oder. They can discern an odor of filth 
for miles. 


As much as they like filth odors they 
dislike other odors. Where a bad odor 
will attract them the clean odor will re 
pulse them. A pleasant-smelling sub 
stance—the fragrance of flowers, gera- 
niums, mignanette, Liwender, or any per 
fimery—will drive them away. | 

Hle isa frequenter of offal. The fly 
lavs er eggs in the manure pile or other 
objectionable filth All the gernms—all 
the iniaginable obominahle microbes— 
fasten themselves on the spongy feet of 
the fly, He brings them into the house 
and wipes them off his feet. The fy you 
see wilking over the food you are about 
to eat is covered with filth and. germs. 
Lf there is any din im your house or 
about your premises, or these of your 
tieighburs, he has just come from it, Tt 
is hie here. Wateh him as he stands on 
the lump of sugar industriously wipmg 
his feet, He is wiping off the disease 
perms, tubbing them on the sugar that 
vou are going to eat, leaving the poison 
tor you to swallow, 

He wipes his feet on the food that you 
eat, on the faces and on the lips-of your 
sleeping. children, This does more to 
spread typhon! fever “anil cholera in- 
fanturm and other intestinal diseases than 
any other cause, 

Disease attacks human beitigs only 
when they are brought in contact with it. 
For instance, you cannot get typhoid 
feyer onless veut swallow the genns of 
typhoid, and you do not swallow these 
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unless they get on the food you 
eat or in the liquids you driuk, or on the 
glasses or cups from which you drink, — 
Not only does he scatter the seeds of 
disease from his body over your food, 
but before your fruit an vegetables are 
placed before you they have been sut- 
jected to tie filthy habits, cither in the 
idichen or in the “stores, where he fltes 
from the horse cirt in the middle of the 
street to the tubercular sputum on the 
sidewalk, and ther back to the fooilstutfs 
displayed for sale. :-. 
Many diseases which are attributed to 
milk and water originnte through fies. 
A polluted brook, river, or lake furnishes 
germs from sewers, and fies in millions 
settle on the refuse that washes along the 
water's edge: | 
Intestinal diseases are more frejuent 
whenever and wherever flies are most 
abundant, and they and not the summer 
heat are the active agents in its spread. 
There is special danger when fies drop 
into soch thiid as milk. This forms an 
ideal culture material for the bacilins, A 
few perms washed from the lily of one 
fly may develop into millions within a 
few hours, and the person who drinks 
such milk will receive Inrge doses of 
bacilli, which may later couse serious 
Therefore, korep the flies away trom 
the milk. 
rN TS 


Den't allow thes in your house, 

Don't permit them near ver food, 
especially milk, 

Den't buy foodstuff? where flies are 
tolerated. 

Dent have feeding places where flies 
icant load themselves with ejections from 
typhoid or dysenteric patients. 

Dent allow your fruits and confec- 
Soar in be exposed to the swarms of 
fies. 

Den't let fies crawl over the baby’s 
mouth and swarm upon the nipple of its 
nursing bottle. 

Clean up your premises inside and out, 
and then, as much as you can, see that 
ethers do the same. 
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Strike at the root of the evil. The 
houwse-y breeds in horse manure, kitchen. 
offal, and the like, Dispose of these ma- 
terials in such a wav that the bhouse-tly 
cant propagate, Screen all windaws 
and doors: anid mist that your grocer, 
butcher, baker, and ¢very one from 
whom vou bi frocdstuffs does the same. 
— There is more health in a well-sereened 
house than in many a doctor's visit. 

After you have cleaned up your own 
premises taspect the neighborhood for 
ilv-breeding places, Call the attention of 
the owner to them and, tf he does nat 
remove them, complain te the Board of 
Health. 

Flies breed in horse manure, decaying 
vegetables, dead animals, and all kinds 
of filth, 


NOT LESS THAN 95 PER CENT OF THE 


PESTS ANE WHEN IN THE STADLY 


AT stables sheild) have a imamate! him 
with adoor at the side anil a wire écreen. 
on the top, that the larva depesited in, the 
manure before it was placed in the bin 
will be screened when latched, and, as 
fies seck Light and come to the top of 
the bin, they can be enily killed by burn 
ing pare ‘or same other ileviee: 

The fly las a thicst oily equaled by 
his hurtger; place a dish of poisoned: 
water in the stable and a greater part of 
the fies hatched there will be killed, 
| Flies are nature's scaverigers, fulfilling 
the same function that some hacteria do, 
but become an intilerable nuisante anil 
danger when entering hoiman dwellings. 
wd by contamination mf ford. 

‘he presence of (lies is a direct evi- 
dence of careless housekeeping andl of 
the existence of filth in some form about 
the premises, ati are more daingerotis 
than the good housekeeper’s terror found 
im bed-rooms, 

Remember that wherever absolute 
cleanliness prevails there will be no flies. 
Look after the patbage cans, See that 
they are cleaned, sprinkled with dime or 
kerosene cil and closely covered. 

emove all manure trom stables every 
three or four days, andl when, removed 
keep ina tight pit or vault, so flies cannot 
lorecd! tn it, 
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Lye, chloride of lime or blue vitriol 
water, crude carbolic acid, or any kind 
of disinfectant may be usel. 

Keep flies away from the ‘otechen. 
Keep fies out of the dining-room. aml 
away from the sick, especially from those 
i] with contagious diseases. 

Screen all food. Apply this rile not 
only to foc prepared at home, but to 
foodstuffs offered for sale, ani) capecially 
fruits, salads, andl all other things which 
do net require to be cooleed- 

Prevent consumptives from expecto- 
tating where flies can feed upon it. 


How tt) KILL FLIES 


To clear rooms of flies carbolic -acid 


may be used as follows: Heat.a shovel 
or any similar article and dep thereon 
aq drops of earbolic acil. The vapor 
kills the flies: “ 

A cheap and perfectly relinble fly 
poison, one which is not dangerotts to 


35D 


human life, is bichromate of potash in 
ealution, Dissolve one dram, which cari 
be bonght at any drug-store, in two 
ounces of water, and add a little sugar. 
Put some of this solutidn in shallow 
dishes aml distribute them about the 
hie, 

Stick$ fly-paper, traps, anil liquid er 
sons are among the things to nse in kill- 
ig flies, Imet the latest, cheapest. and best 
is a: s0lution of formalin or formaldehyde 
in water. A spoonful of this liquid put 
into a quarter of a pint of water. and 
exposed in the room: will be enough to 
kil] all the flies, 

To quickly clear the room where there 
are many thes, bur pyrethnm powder 
in. the room. ‘This stupefies the fies, 
when they may be swept op and burned. 

If there are flies in the dining-room of 
your hotel, restantant, or boardmp-house. 
complain to the proprictor that the prem- 
ise are not clean. 


CAMERA ADVENTURES IN THE AFRICAN 
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Photographs by A. Radeyffe Digmore, Copyright, rgro, bp Dowhleday, Page & Ce. 


(© stand before a charging rhino 
Bo ocercs, holding a  fifteen-poutid 


Bo camera, amt to wait deliberately 
until the beast is orly.a few feet away 
before releasing the shutter, knowing all 
the while that only an tmerring bullet 
froin his companion can turn aside the 
leviathan atl save the photographer from 
being tossed 15 vards, is surely as great 
a test Of physical and moral courage as 
any soldier would like to underge. The 
Volume which contains Mr Diremore’s 
photographs of wild game in Africa and 
alsa his experientes in obtaining these 
photographs. is one of the most thoerifling. 
inspiring, and instructive booles published 
in tany years." 

Through the cottrtesy of Messrs Dou- 
bicday, Page & Company, the NaTionaL 
Grookaruic Macagise te able ta repro 

**Cymera Adventures inthe Afriman Wile” 
A. Radelvffe Duginore, pp. 259, with 140 photos 
from Wife Bia xt inclies. Doubleday, Pane & 
Co. 19ra $6.00 


deven of the one lnindred and forty re- 
markahle plotographs given to the pub- 
lie by Mr Dugimiore. The photographs 
are far more wonderful anid beautiful 
than those by the German, C. G, Schill- 
ings, Which excited a much enthusiasm 
several years ago, and which were de- 
scribed ariel illustrated im this magazine 
i Autigrust, Ic. 

Readers will probably find an interest 
ing dehate in the question whether phato- 
eraphing rhinos ot photographing lions 
by Bashlight is the more nerve-racking 
eccnpation, 

Mr Dugmore secured his flashlights 
of Jions in the following manner: He 
built a small het of branches, open on 
ene side. Ohitsile “the hut he arranges! 
the flashlight and three cameras focused 
on a dend carcass, a zebra or hartebeest, 
a few fect away. At might he took his 
position im the her and waited for the 
lions to appear. 
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RITINOS FEEDING 


Mote the birds ontheir-backs These birds eat te ticks, which infest the benets. Ther jilso 


1 ae dentineds, by thor flutiermg warttitie their oanpinions of approaching eneniies 


THE LOWER PICTURE tS 0F OSE OF THI SAME PAI IN Tet act om CHARGING 
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| he herra rs cubneet a4 brea bien lebrngr, arial 1h SO ied cf door che lrksrt les cleaels Preese | A 
a hier § ratty WHilie 15 as a Lrewliw, Toth aotie ate sent to China, where they are 
pulverize! and sold for medicinal Purpries 
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RHINOCEROS PHOTOGRAPHED AT A DTASCE GF HILTERN TYARES WHEN ACTUALLY 


CHARGING THE AUTHOR ASD EG CUMPAX ION 


apa: I i rieaced abet from er, Drrgmore's conpanon trie 
As soon aa the expire wis mode m cl] place sedi 
the charging teas 
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CAMERA ADVENTURES IN THE AFRICAN WILDS 


“For about two hours I had been 
straining beth eyes and ears, when sudl- 
denly, to my astomsliment, a huge lion 
appeared. He was standing clise to the 
zebra when [ first discovered lnm, and 1 
could not understand how he could possi- 
bly have come without being seen or 
heard. Yet there he stood, the king of 
beasts, the most feared aninval in “irica, 
not twelve yards away.” 


The lions weigh on an average over 


five hundred pounds each, and yet their 
approach was-so silent atid stealthy that 
Dugmere always failed to detect their 
coming until the tearing: of flesh and 
breaking of bones of the lait proclaimed 
their arrival; 

iy pressing the electric ‘button the 
flash was then fired, but the lions would 
only retreat for one hundred or two hi, 
dred vards, where they would make the 
night hideous with ther roaring. It-was 
then the pleasant dity of the photogra- 
pher to emerve from the protection of 
his hut. reload his three cameras and the 
flashlicht apparatus, while the chorus of 
the Hons continued, On one niet Mr 
Duemore secured photographs of twelve 
different lions. 

Mr Dugmere apeake most enthrsi- 
astically of the wise precautions. taken 
by the British government to prevent the 
extinetion of vame. In addition to the 
regulations forbidiine the shooting of 
game wlong the mmitwars, the authorities 
have set aside ahoewt Po.ooa square miles 
as a reserve im which no shooting tf 
allowed, The abundance of ganie in the 
frec-zeae is simply extraordinary. — 

“We could see conntless herds at ani- 
mals.” hartebeest aml pazefles, zebra, 
elands. cte, “Or excttenent reacherl its 
highest pitch when we discovered a large 
piratte standing complacently, seurcely 
one hitidred and fifty vards from the 
snorting train. How different the bige 
creature looked in his natural state fron 
these we hod seen in Zoos or mengec- 
nee! How different the deep, rich eol- 
daring and the dark, well-defined tmark- 
ines from the faded coat of the beast in 
captivity! This splendid animal, tower- 
ing above the siiall trees, after watching 
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us for a few seconds, ambled away to 
what he considered a sate distince” 

The most unpopular of all the annals 
in British East Africa, says Mr Dug- 
nore, are the zebras, 

“They looked like potted ponies with 
their strongly defined | black stripes; amd 
were beautiful bevomd words It is 
corivas how taey appeal to the new ar- 
tival, while, if you speak to the settler 
of the selira as being even worthy of 
notier, he stniles sadiv, and commences 
4 torrent of abuse agamst what he con- 
dilers one af the worst pests of the coun- 
trv. They would like t6 see them wiped 
otf the face of the earth, and the hand- 
scime creatures ate killed in great oie 
bers to. be sed is food for the native 
workmen, or even for the dogs And 
yet they can searcely be said to be de- 
creasing excep! in very restricted areas 

“The canse for this common dishke of 
the zebra is his objectionable habit of 
disregarding fences: A: herd will stam- 
pede, and ten or twenty panels of a 
barbed wire fence are down like a Hash, 
and thon, as likely as not, they will wheel 
round!) and repeat the operation at an- 
other pari. ih places: where fenecs are 
meastrable by miles, it is of the most 
importance that they shoal? be leq in a 
good state af repair, The destruction of 
a few panels mv mean Timense dam- 
age to crops, and perhaps the loss of wal- 
mibie ostriches: hence the settlera’ lack 
of Jove for the cantankerous, theugh 
beautiful, zebra. 

“So dar no pricheal nse for the an- 
mal has been discovered, They are not 
easily tamert and, weneraliv speaking. are 
extremely had-temperad. 20 that thevare 
rnest difficult to break or hand{e, ani it 
if almost certain that thee dre not worth 
the trouble. wine to their lack of stum- 
ina. (Contrary to popular opmion, they 
are mot very fast. aml have no staying 
nower,”” 

The hire anqd clomsv hippo conceals 
in ifs nmense moth teeth which some 
fies attain a lenath of over five fret, 
and wet this gicantic pic eats only erass. 

“The beast mm frenvently <hor for its 
ivory. which is atte valuable: Then, 
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tou, their meat is probably more appre- 
ciated than that of any other Atrican 
animal, the mmense quantities of fat 
being greatly relishes. 

“Agriculture and the hippopatainus do 
netoro band in ham, as & single hippe- 
putas will in ane night destroy acres 
of crops; consequently the aninmils are 
net. mich loved by either the native or 
European farmers. 

“The hippapaturius i¢ usially a moc: 
journal feeder. He spends most of the 
dav in the water. though he may be fre- 
quently seen on rocks wr sand bars-enjov- 
ing his stphath, Ac evening appraches 
he heeories: restless, atul usually sccm 
after the sun sets he begins to think. of 
inter, At this time the herd separates, 
each: Indiveliual ooing. | believe, to his 
own favorite feeding-eround: Whether 
they feed every night Tami net quite 
cure, for | have noticed) certain midlvil- 
tals keeping te a pool all meht; while mw 
if not tall an uncommon thing to see 
then at night asleep on sand bars. 

“Certam landing places-are used regt- 
larly and, fidging from the way the 
banks are worm down sand rocks pol- 
ished, i awould seem as thongh these 
places have. served for many centuries 
Mow far they will eo from their diay 
pool is hard to say, but there is every 
reason io believe that they will. sorme- 
times travel ten or fifteen miles or more 
Before landing, Then when they are 
ashore they will often wo a long way 
before finding. the necessary enpply of 
the grass which forms their food, 

“Tt is scarcely credible that <tch large 
beasts. (for a full-grown bull will proha- 
hty weigh «ver three tons) cin fini 
enough pomrshient i rass, but of 
course in porportion to their size they 





de net reqiire nearly as mgch food as 


anhalt of mere nervous temperament 
and active habits. of fe” 

In addition to the Hons, rhinos, hippos. 
and giraffes, most interesting are Mr 
Tivemoere’s photegraphs and descrintions 
of the filthy <snotted hyena. of harte- 
beests, ting diklik, elands. warthogs. 
farclies, oorvx, impala,  waterbuek. 
Greve's zebra. vultures. marabow storks, 
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and other animals, and of the extravagant 

vexetulion. | 
Several entertaining chapters are de- 

voted to an account of the little-known 


‘couttry aroind Mera am] the native 


ances. 

"The women do mest of the heavy 
work, aad it is nO uncommen thing to 
seca girl of perhaps twelve or thirteen 
carrring a seventy or cighly pon Ie 
of firewood on her back, with a bag of 
comoor a huge gourd of water on the 
top of i. These care nung by a strap 
from the head, which is wsuallvy clear 
shaven. In front, mare often than nt, 
hangs a baby, which complacently sucks 
at its mother’s breast as she walks along. 
The father marches in. front, carrying no 
more than his spear an ktoly stick, Tris 
body smeared with a sickening mess of 
fet earth and grense. 

“The costiime of the tien i usally a 
red blanket-or a brown cotton cloth hung 
from ane shoulder, while the neck, 
wrists. arm. ankles, and below the lowes 
are decorated with beantifil Tittle: beaded 
hands of wite, Frequently they dispense 
with covering of any kind, The women 
wear a short skirt of leather with or 
without bead work, It i fastened 
below the breasts and pars m front, 40 
as to leave the knew free. 

“Heavy wire ornaments are usnally 
wornd around the legs, arms, and week, 
an) sumetimes immense warethands or 
beads and cowres are worn Ear artii- 
ments are used bw both sexes, the women 
preferring clusters of large beaded rings, 
or heavy wirt. In both cases the lobe af 
the ear is cutand stretehed enormonesly 
by meine of woeklen or bone «dises, 

“Tras corieits that the women have the 
head clean-shaven, or nearly so, while 
the men odo their hair, or wool, ta moet 
fancifnl wavs, usually fillme the fine 
braids with a mixture of their faverite 
red] warth and grease, The people are 
chiefly agriculturists, their live stock con: 
sisting almost entirely of goats, sheen, 
and poultry. The sheep are rather small, 
and are the fat-tatled variety: the pout- 
try ate also stiall, ancl lav ees not much 
larger than. those of the bantam,” 


THE FIRST TRANSANDINE RAILROAD FROM 
BUENOS AIRES TO VALPARAISO 


By Harriet CHuatmers AbpAMs 


RGENTINA and Chile were neigh- 

bors, but they could not well be 
Av with a mountain barrier 
between, A passage, however, bas at 
last been opened through the Low ering, 
snow-clid Andean wall. and enthusiastic 
crowils iy Buenos Aires and in Santiago 
ie Chile have spel departing trams 
Iw) for the adjacent territory. The 
steat Trunsancine Railway i completed. 

Ci the sth of last. Apml the Trans 
andine tunnel, the final link im the BSS 
miles of rail connecting Huenos Aires 
and the Atlantic with Valparatea and the 
Paciic, was oftcally opened on the 
Chilian side of the mountains at Cara- 
coles station, | 

It was a Gtting day for a Chilian cele- 
bration, since it commemorated the snni- 
versary of the patriotic hatte of Maipo, 
dear to the heart of every native of the 
far south as the greatest and final vietory 
m the war of mdependence. Many 
proemitent tien of the Republic were 
wresent, incloding members of the eabi- 
net, and at the banquet. subsequently held 
in honor of this histerie event Argen+ 
lias representatives were entertamed 
before their return to their open country 
en the other side af the tine. 

Argentina's official opening of the road 
was postponed until the 25th of May, 
which jst only Independente Day itt 
the Republic, bot alse the inaugural date 
of the Centenary Exhibition, 

The chief feature of thi mest impor 
tant of international expositions vet to 
be held in Latin America ts, very appro 
priately, a railway exhihition, agricultire 
ancl art taking secondary place, TMienns 
Aires, the fourth metropolis of the 
Americas. the second Latin city of the 
world, the first Spanish-speaking center, 
is to be the scene, for six months, of a 
brilliant demonstrition of progressive 
Atgentina’s marvelous development. 


Moder, melatrial Argentina las been 
cremted by her railways, which not only 
cross the country from the Atlantic to 
the Andes, hut penetrate those semi- 
crepienl lids adjoining the verdant Re- 
public of Paraghay on the north anil 
these bleak, witedl-swept pomoes on the 
south bordering the old Patagonian 
fromtier, 


[RITLATEN BY A MASSACHIUSETTS MAN 


The story of the Transandine Railway, 
from its earlest projection by a North 
American captain of imilwetry te its final 
completion by am Anglo-American eyruli- 
cate, ix wiirthy of a prominent place itl 
engineering animals, . | 

Wiltam Wheelwright, a native of 
Newburyport, Massachusetts, was the 
first to comoeive the ica of a transpandine 
raul. The plain, whieh he outlined! in 
180, called tor the bending of a milway 
from Caldera, on the Chiltan const, cast- 
ward through the mountain pass of San 
F ‘rancisco, and thence across the pany 
of AW hn to Rosario, a port on the 
Purana ‘River—a. mort northerly -ronte 
than the one finally adopted, 

To the indemitable weal of the Chiltan 
brothers, Joan andl Mates Clark, how- 
ever, is due (he major honor of the actual 
achievermenk When im 72. having 
Fulfilled! their contract for the installation 
of o telegraph line across the Andes, 
they applied to the Argentine Congress 
for pailaay conmessions front TPnenris 
Aires, to the Chilian frontier, they were 
revarded by many at ille dreamers. Yet 
cone of the brothers, happily, has lived 
to realize the triumphant fulfillment: of 
his dream. 

In 1874 the Argentine concessions 
were obtained by the Clarks; in 1828 the 
contract was signee - but many obstictes 
arose ind it wos not until t&8h that a 
company—The Transandine Rallway— 
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STATION OF USPALLATA, ARGENTINA 


was Incorporated to carry ont the unter: 
taki, Actual work an the rowl was 
at Tes) commenced, and in TESS the first 
train Jeit Mendoza, bortid westward. be. 
ward the Andes, She construction mow 
continued steadily unt) 1891, when work 
was suspended for cight- years 

Meanwhile the Clarks hail obtained i 
Chiltan concession for a railway from 
Valparaiso ¢astward te the \roentine 
frontier, and work on this-end of the line 
was hegun in 1885, Eventually the Charl 
breathers were obliged, throovh fnancial 
embarassment, to give wp these conces- 
sions; and both divisions came pnicler the 
control of an Tnelish company. 

Tn iS work on the Argentme sie 
was resumed and steahily prosecutit 
until the approach uf the samimit tunnel 
Was altamed. Construction on the Chil- 
an side, on the contrary, progreeedd 
slowly, amd it was notlontil 10%, when 
W. BR. Grace & Co, of New York and 
London, were awiurderd the contract of 
eampleting the road, that work at the 





wesiern eno was enerpelically carried on 
lh 1005 an aerevnierit was entered mito 
by the companies representing the: road 
en the two aides of the Andes. 


SCAMIT TUNNEL: A MANVELOUS 
EX GI REFRING VEAT 


TILE 


It wae agreed. to pierce the sumenit 
tune), the final connecting link, by 
means of the sane contractors and onder 
one control and authority, The result 
hae demotistraicd the wisdom of this de- 
we 

The drilling of this unuypue passage 
way, two miles im length anid situated 
two miles abewve the sea (although 290m 
feet below the mule trawl aver the moun- 
tain pase of Lspallata—2,oo5 feet), wie 
a stipends undertaking. Fortunately, 
engineering science, and improved apqlt- 
ances for tunneling in peirticular, lias 
iiade great strides: smece those early cays 
when the Transancine was pritjectec 
when the piercing of this Cimbre, or 
Summit. tunnel was reckoner) as an in- 
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THE FIRST TRANSANDINE RAILROAD 





SKETCH-MAP GF KAILROAD FROM MURNOS AIHES To SANTIACH, SBR sites LONG 


superable obstacle in the completion of 
the road. It was an November 27 of 
last year that the workmen, approaching 
from opposite sides cf the tunnel. faced 
the last rocky barrier preventing Argen- 
tine tind Chiltan traffic by rail. Tt was 
an old Italian, Felipe Fascia, for many 
years employed in sanilar Aljiie tmiler- 
takings, who placed the final fuse of 
demolition, Soa came about the conquest 
of the Andes, and the Mnenms Atres- 
Valparaisy tail route is at last a reality. 

Tt & expected that the “Transcont- 
Hental Express” will make the through 
journey fram coast to coust in abcaut 34 
sae Before the completion of the 


mad, when, the missing tail gap was: 


covered by diligence and saddle during 
the summer season (October to May), 
34 ilavs were Necessary for the joutiey. 
Ditring the winter months of Time, July, 


Augustand September, when the Andean, 


snows made passenger traffic at all times 
dangers and often impossible, the sea 
voyage by way of the Strait of Magellan 
fram Poenos Aires to Valparaisn cicet- 
pied a period of about 11 days. Well- 
hail enow-shede m the Andean Section 
will now insure safe passage for trains. 
ever tinder the mast unfavorable weather 
conditions. 


MVITTENCE IN GAUGE A SERIIIS 
INCONVENTENCE 


The ‘Transandine Railway is not, as 


many suppose, one continios line under 
one management, a number of companies 
being associated with the omndertaking. 
wr he Buenes Aires and Pacific Railway” 


(Buenos Aires to Villa Mercedes), “The 
Argentine and Great Western Railway" 
( Villa Mercedes to Mendoza), anil “The 
Argentine Transarvline Railway” ( Men- 
doeza to Argentine frontier) are three 
distinct organizations, but have, qiite re- 
cently, come under the management of 
the first-named company. “The Clilian 
Transandine Railway” (Chilian frontier 
to Les Andes) and “The Chitian Gov- 
ernment ‘States. Railway” (Los Andes 
to Valparaiso) ure cach under separate 
minagement 

There is one serious drawback in this 
railway comnnumication between the two 
eceans, aml this isa matter of gauge. 
“The Buenos Aires and Pacthe” anil 
“The Argentine Great Western” are 
broad-gauge* roads, while “The Argen- 
tine Transandine” and “The Chilan 
Transandine™ are narrow. gate, anil 
“The Chiliin Government States” broad 
fauge again, This necessitates a trans 
shipment of gocdls on both sides of the 
Andes—at Mendogs, the ternmintis of 





“The Argentine Great Western.” ane at 


Loe Andes, where the two Chiltan roads 
comect. These two changes natorally 
tend! to the making of urelily high ineght 
charres as compared to those new rifling 
on i longer sen route. 


THE PASTMAN OF THE snows 
“Across the Andes,” meaning the old 


ronte via diligence and saddle from Las 
Cuevas, the i terminus of the ‘rail- 
wav in Argentina, to the Chilian town 
of Caracoles, where the traveler again 
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boarded the train, is now an experience 
of the paest. | 

Of the past, too, are those unsung 
heroes, the rmail-cartiers of the moun- 
tains, Jaden with letters and patkages 
marked “Via Cordillera.” who braved the 


bitter cold and the savage snows of the 


Andean winter, [twas about the middle 
of May, under the old régime, wher. the 
stage-coach companies suspended traffic, 
employees and stock maling their way to 
the lowlamuls, 


Rain and bliceard. sleet and stow, now 


avere masters of) the uplands, ain ava- 
lanches “sashe) madly down the moun 
tain sides.” 
the hardships and privations endured by 
the men then entrosie! with the nails. 
The precious birden was carried om 
leather bags strapped te the back, and a 
curios foot-gear called the “homing 
was worn, It cemsisted of a sheepskin 
wrapped around the foot, with the fur 
next to the skin, this unwieldy hose 
being bound to the leg by thonge of 
leather which supported an immense 
leather sole, A poncho, woolen trousers, 
a long -stick: with a-stee) smke, aml o 
small bag containing rations | ilried meat, 
hikerdt. and onions) completed: the muttrt. 

The government has built small-stone 
refuge huts (“eayuehas) along the trad, 
atid into one of these cheerless shelters 
the exhatsted postman of the snows 
trept ut myhtiall, shivering throwgh the 
ttark hours, for there was seldom wood 
Ghtainable for fuel Nature resents 
man's intrusien amte her iee-bound do- 
moin, aml frost-bites are her usual pun 
ishment in the Aniles, Chily too fre- 
quentiv met. Idst their way in the newly 
fallen enow—ane the mail never teached 
its destination, 

An American iow living in Chile nade 
a winter journey across the Aniles best 
seasom, and he pays a glowing tribute te 
these “hig children of the mountains,” 
the muil-carriers; who were his com- 
panos. 

“They are the bravest arm] sturdiest 
creatures on the face of the earth and 


have hearts of gold,” he writes, “Their 






inkled, leather-like faces bear the 


No pen pictire can describe 


AS 


marks of the terrible adventures which 
they related to me, a5 we huddled to- 
gether for warmth under the life-saving 
oven-shaped shelter dunng tlie heather, tit 
ter night.” 


THE PARIS OF THE KEW WORLD 


Wher it & autmin here in) Nirth 
Amenea and weoare beeinning te think 
of furs, it is Primavera (first-view |. or 
spring-time, anc the peach trees are blos- 
earning in Argentina ond in Chile, ft ts 
then that the traveler bound across the 
miuntiins has a comparatively comfirt- 
able journey. We will start from Muencs 
Aires, traverse the width of Argentina, 
ane oress the Andes toto Chile in the old 
WAY. 

‘here i5 hardly a capital in Latin 
Armerica that hits not at seme time been 
labeled “the Paris of the New World.” 
1 have vitited them all, from Alexico 
City to Santiage de Chile. fron Mayans 
fo Panama, and) in my opinion, the tith 
belongs alone to Bienes Aires, | 
Well built and progressive. artificially 
beautifol and of cosmopolitan air, the 
metropolis of Spanish Americn ts o city 
of which the Argentinos may well be 
prod, Tt ranks aniong the great capitals 
of the world. he traveler is lath to 
leave its four mules of splendidly con- 
structed docks, where the fags of every 


natin wave (save that of the United 


States of America); tts brilliantly 1- 
laminated! aventes and dlazzhng cates; its 
heantiful Park of Palermo, where the 
hestoowned women of the South, the 
pride of the Paris modiste, fnecinite the 
beholder as they drive by in their per- 


fectly appointed — victorias. Althea 
fonder nearly four centuries age. 


Buenos: Aires seems as omodern as Che 
cago, 

The people whe lve in this city near 
the mouth of the Silver River are terme: 


jocally Puerteaas, or opens ai the 
; 


Gate,” while these otttside the ghttering 


‘capital. on the vast almost treeless parma 


stretching away to the foothills of the 
Andes, are. dubbed Canipoieros, af Fl 
Campo (the comntry), or “The Camp.” 

Buenos Aires is the gurgeons outer 
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THE FIRST TRANSANDINE RAILROAD 


Tith 


garment, but the heart of Argentina lit= 
bevond the merry throngs, far beyond 
the ‘fashiotiable suburbs of Belgrane and 
Florisia, out an ‘the boundless pampa, 
through which we will Journey hy raul, 

“The Interzational Express” leaves 
Buengs Aires in the morning, so we lave 
a day's view of the country stretching 
ecuthwartl From the rolway before the 
foothills are reached. ‘The longest 
straight stretch of track in the world 
(17s miles) lies between Vedia and 
Mackennn, on this Ime. 


EXPORTS MiIRE FUXMSTUEFS 
UNITHD STATES 


AELGEN TINA 
THA THE 


The development of Argentina has 
been mothing short of marvelous. The 
Republic is one of the few countries In 
the world today with advancmg trace 
valites. In 1900 there was a yearly gain 
at S6tjo00,000 in foreign commerce, an 
the exports exceeded the imports by 
more than Soqooconn The wool anil 
frozen-ment industries have developed 
rapidly) amd when it comes to grams the 
fieutes ‘are simply amazing. Two atid 
ane-halfi million tons of wheat and over 
ture million tons of corm went out of the 
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coumtry last year to feed the hungry peo- 
ple of the world The United States of 
North America now pliys second fiddle 
tio a southern sister in the exportation of 
foodstuffs. Argentina leads the world in 
the exportation of gran. 

Many of the ranches, or “estancias,” in 
“The Camp” are owned ty Mritishers. 
The men who do the work, however, the 


cowboys of the Pampa, are the Crinchos, 


whoare, as a nile, native born. Interor 
physically to attr cowboys of the West, 
these men are far more picturesgiie m 
costume. They are especially fond ‘ot 
ornameritation—tritged leather anil sil- 
ver trappings, tight boots with silver 
stitrups, and their saddles are bedecked 
inacsimilar fashion. With the encroach: 
ment of the railroads and medern civili- 
ration, the Gael 14 losing much of the 
old-time charm so long associated with 
his name. hat, with his wild life and hts 
eombats, ns songs and his dances, he 
still plays the star role in “The Camp.” 

On our journey across the country we 
sex many of these uniqne tanchmen at 
the railway stations. At Rufino, half 
Wit th Willa Mercedes, the low-lying 
land is covered with water, andl myriads 
of ducks, gulls. and other water fowl 
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darken the ponds as far a5 the eye can 


reach. =. 


After leaving: Villa Merdeiles ‘weeate | 
un “The Argentine anc Great Western” 


emi owe reach Mondova, where we 
change to the gitrediw suige oF “ihe 
Areeritine Transaniline” If 

anticipated any discomiert, this far we 


are agreeably disappointed. We have 


jitirnevedd in a comfortable “steeper” 
and have voted the “ciner™. excellent. 
Mendoga is a hustling little town in 
the heart of the wine intiustty... Many 
ltalians come here annually from? the 
inather country to work in the vineyards, 
returning to Europe when the season ts 
oVeT. 
In the past much (Chitian wine lias 
found its way actoss the border, het this 


export is decreasing with the remarkable: 


development of the wine industry im the 
Argentine province of Mendoza. The 
export from Argentitm into Chile is 
imminly that af éattle. Maty sof the 
staple commercial products of the two 
republics are tiow Hlentical, anid im is 
feared that the producers on either fron- 
Her will clamor for protection ayaimt 
ote another, now that there is an easier 
inethoed of transportation, 
inportant exports of grains, hides, and 


beef, and Chile's nitrates and copper will 


he sent abroad by sea as heretofore, but 
the manufactured goods imported into 
these countries from Enrope and .\imer- 


ica will probably cross the continent by 


rail, 
TITEL CHBIST OF THE ANDES 
Leaving. Mendeen, we begin to ¢elimb, 
and the temperature falls as the altitude 


creases, At Paente-del-[nen there is a. 


natural bridge spatming fhe mountain 
torrent. Hlére sre situated the farnons 
medicinal baths (more accessible to Chil- 
jan invalids since the opening of the 
Summit tunel). Arriving at Las Cre- 
vas, we leave the train, an anny of be- 
ponchoaed guides and sturcy nmles await- 
img us, We and occur. heterogeneous 
belongings are to be borne by the patient 
little beasts up aver the Cumbre, 12.005 
feet above sea-level, Great trunks amu 
hat-boxes betring flaring Euriepean 


wet have” 


Argentina's: 
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labels; golf clubs, tennis rackets, begs; 


vand boxes of all-aarts and descriptions 


are doaded ion yanier-wise, and off We all 
jog on a-trot for: Chile, 

A good-natured crowil af passetigers 
usually, these who cress the Arules, trgk- 
ing’ Tight of cold onc of praccistormenl 
tmmiiis, Et ik a different story im the 
Andean passes farther north, where the 


occasional waytarer endires extreme 
easagie The Pass of Uspalluta has 
een a Tighway for so mony years that 


its rigeed walls mo longer look formitd- 
able to the sunamer tioeweler, 

Less than an bor after teaving Las 
Cuevas we reach the summit and pause 
to imarve! atthe panorama, The guides, 
meanwhile, ATTAnge sailili¢s and tighten 
ginhs-for our shde down the Chihan 
wall. Snow-crowned monntains rise on 
everW Side, Salient rocky peaks here and 
there piercing the ble, Bontiaating the 
heights, yet toling thrangh ithe power of 
love tather tham of might, "The Choris 
of the Andes” stands on the summit, on 
the borderland of the two: repiiblics. 

Cast from the cannon of the bwo na- 
tins, this syinbol of peace and fraternity 
wat erected at the time of the border 
dispute, when the King of Englarid acted 
as arbitrater, On ¢ gigantic column, sur- 
mounted by a globe on which the eon- 
figuration of the earth is outlined, thi 


‘colossal figure, af feet in height, stand: 


holding a cross in.one hand, extending 4 
blessing with the ither. 

The conception of such a menument 
came from the hearts of two natives of 
Argentina, Bishop Benavente and Sefora 
de Costa. It was the splendid woman, 
Senora de Costa, who, as president of 
the Christian’ Mothers’ Association of 
Buenos Aires, tindertook the work of 
securing funds for the creation of the 
statue. The Argentine and Chilian au- 
thorities were later interested in the work 
and, in March, 1904, three thoesani 
Argentines and (Chitians assembled to 
witness the unveiling of the monument, 
The venerable Fishop Renavente himself 
offered wp a solemmomass.and blessed the 
peace flag, which emborties the colors of 
ali the flags of the Americas. 
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The motto. on this hanner proclaims 
“Peace to all nations,” while the statue's 
base bears in Spanish the followimeg 
legend: “Sooner shall these mountains 
crumble into dust than the people of 
Argentina and Chile break the peace 
which they have sworn to maintain at 
the feet of Christ the Redeemer.” Long 
may this symbel of everlasting love 
giatd and guide the two great sister 
republice of the far south! 


ON THE CHILIAN SIDE 


Tt is not an exaggeration to say that 
we slide down to Caracoles, in Chile. 
The sure-foeted litte mules fallowing in 


the rear resemble alighting aeroplanes, 


their loads projecting like wings. It ta 
a half hemt’s jog to the little rathway sta- 
tion of Caracoles, and we are off for Los 
Andes: Down steep grade, through tun- 
nels cut ont of solid rock, neross many a 
bridge, we fly: down from the forbidding 
heights into the zoné of farms and on to 
the lovely, verdant valley, where the 
pretty town of Los Andes nestles in the 
shadow of Acontagua, the highest moun- 
tain inthe Western Hemisphere. 

The mouttains which guard the Pass 
of Uspallata are merely little brothers of 
the giant Aconcagua, “which ~ towers 
23,300 feet above sea-level. ‘Those who 
have attained its summit telleof the im- 
comparable view: ¢@f tl sheer drop of 
1.000 féet to the eaéf: of the vast ex- 
panse of snow-clid mountains to the 
north and south: df the dechning peaks 
io the west. diminiching into the green 
Chilian lowlands, which melt mto the 
far-awny sca. 

At Los denies we again change cars 
for the capital, Santiago «de Chile rivals 
in sttitation every capital: in the «New 
World. with the exception of Rio de 
Janeiro, The emerald of its surrounding 
meadows is in sharp contrast to the 
towering: mountains in the background, 
After sunset Santiago seems of heaven 
rather than of earth, Then the Cordil- 
lera de los Andes gieams flame and gold 
er¢ a mantle of purple plush envelops the 
valley, Less dazzling than Buenos Aires, 
less practical than Valparaiso, Santiago 
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de Chile possesses a dignity foreign to 
these others, with more of the Old World 
Valparaiso we reach by express in a 
few hours. Tt is a half Chiltan, halt 
Anglo-Saxon city. The British have 
cone tp stay in thiv great South Pacific 
seaport. ‘The British-Chilian combina- 
tion, ike the Amencan-Chihath, produces 
a splendid tope. Travelers class as the 
beautiful harbors of the world Rito de 
Janciro, San Franciseo, Sydney, Naples, 
Constantinople, and Cork, We add Val- 
paraise to the list of portal queens. 
And so we have erossed the continent 
ina little over three days. Via the Sum- 
mit Tunnel we will cross in a4 hours, 
The Christ of the Andes will always have 
its pilgrims; the peasants will follow the 
trail in the footsteps of their fathers; 
but the traveler will) choose the easier 
route and will forsake the Cumbre and 
the mule. = 


(THER NOTADLE SOUTH AMERICAN 
RAILWAYS 


In writing of the Transandine, the 
other important railroads of South Amer- 
ica come into view, In Pertti are the two 
highest railways on earth, the Orova and 
the Southern Railway. On the Oroya it 
is possible to clumboaver 14,000 feet in a. 
single day from the Pacific Ucean to the 
roof of the Western world. These two 
roads are a monument to the late Henry 
Meiggs, a North American engreer. In 
Northern Peru projected: lines cross the 
Andes and drop down mto the Ama- 
ronian Valley. In nerthern Chile rail- 
ways alsa ascend, to the 
a fine nearing: coiipletion will connect 





lian “port of “Antofagasta and 
Rotivia's picturesque capital, La Paz, 
with the northern towns of Argentina, 
In Brazil the railways are striking 
westward from the coast, aiming for 
Matto Grosso, the rich inland province 
of the mighty republic. The far-famed 
interior Madeira-Marmoré nad is pro- 
eressing rapidly. Quaint Quinto is now 
reached by rail from its port, and Bogata 
is connected with its river highway, the 
Magdalena. Lesser lines in existence 


THE FIRST TRANSANDINE KRALLROAD 


and in projection throughout the conti- 
nent ade their note tu the “Song o1 the 
lies,” and we shall live to see more than 
one other ‘Transandine railway, although 
the completed Pan-Ameriwan coal he 
longs to the far-distant future, 

This first transcontinental railway ot 
South America marks a new era im the 
cantinent’s commercial history, and in 
our own, With, the opening of the Pan- 
ama Canal we North Americans. will 
have a golden opportunity to win from 
Germany anid England the trade which 
is ours by the night of contiguity. 
Through gross lack of understanding of 
aur Southern neighbors, we have lagged 
behind in the conumercial race, Furo- 
pean nations have intelligently developed 
trade with Latin America, but it is only 
in tecent years that we have followed in 
their wake. 

The Transandine Railway sounds the 
bugle call, not alone of Argentine amd 
Chilian development, but of the growth 
and prosperity of the entire continent. 
We owe better acquaintance to cur Litin 
sisters. We owe commercial advance- 
ment to ourselves. Ships should carry 
our flag into Southern waters. We 
shoutel take first rank in the near future 
in South American trade. 


THE FIRST TRANSANDINE TRAIN 


MEMRER of the National Gea 
FY. praphie Society, Mr E. NS. Carpen- 
ter, of Wilkes Barre, Pennsylvania, who 
happened. to be in Chile in April, par- 
icipated irt the formal opening of the 
‘Trancandine Railway, April 5. From his 
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letter to the Society the following. 1s 
printed - 

“The special train left Santingo, Chile, 
Moniay. April 4, with about 150 guests, 


including cabinet ministers, senators, 
deptties, and government officials. We 


Wiehe comfortably quartered that niglit in 
the railroad hotel at Los Andes, from 
which peint the raiboad is ane-meter 


gauge to Las Cuevas, on the Arentine 
side, The altitude of Los Andes 15 B24 


meters and that of the tunnel, 43 miles 
distant, 3,200 meters. The rack railroad 
begins at Rio lance, on the Chiian side, 
and climbs 6000 feet in the 26 miles to 
the tunel. 

“Our train leit Los Andes in two. see- 
tiutis early Tuesday morning, April 5, 
und. after several brief stops, finally 
reached) Cartacoles, at the mouth of the 
tunnel, where it was made up im one 
section. We then proceciled into the 
tunnel, where, at the international bound- 
ary, which was marked by a string of 
colored incandescent lights, we met the 
train carrying the Argentine delegation 
from Buenos Aires. Greetings over, both 
trains returned ty Carracoles, where we 
were received by a body of Chilian in- 
fantry, while the band ployed the national 
airs of Chile ancl Argentina. . A large 
tent hail been erected in which “almu- 
cerzo” was served. followed by speeches 
by prominent representatives of both 
conntries. 

“This over. the Chiliatt train escorted 
the Argentine delegation through the 
tunnel to Las Cuevas; and, after fare- 
wells were said, hoth parties started on 
their homeward journey, we reaching 
Santiago late the same might.” 





FEDERAL FISH FARMING; OR, PLANTING 
FISH BY THE BILLION 


By Hues M. Sirs 
U.S. DeruTy Comaussionsg op Fisnenims 


the United States Government first 
awoke to the necessity of Conserving: 
the aquatic resources «of the country, 


LT was nearly forty years ago that 





and began those operations in behalf of 
fishes, fishermen, and fish-eaters that have 


now attained ‘such gigantic proportions, 

Several of the States had alresily 
established their focal fich CCTM Sper 
or boards when in «871 Congress took 
the initial step toward a natiepal fishery 
service hy the passage of a joint resolu. 
hon creating the office of commissioner 
Of fish and fisheries. 

The early years of the Bureau of Fish: 
erie< Were devoted to an investigntion of 
the coniiticn of the fisheries of the At. 
fantie coast, Great Lakes, and other cee 
tions; te studies of the interior and 
coastal waters aid their nihabitatis, anil 
t© exploration of the -off-shore fisbaisay 


banks. The cultivation of tteetitl fishes. 


was seon taken tip throughout the 
comtey, and quchly attained lati 
Proportions, The natural expansion of 
the work was materially auemenied Fron 
time to time hy acts of Congress, and fi 
a comipiratively short time the opera 
fons came to have a very wide Scope 
From year to vear, as the mi portance 
of thé work hos hecome increasingly evi- 
dent, additional hatcheries have been 
built, the capacity of existing hatcheries 
has been enlarged, the seale af the operd- 
tons has been extended, and new kinds 
Of fishes have been added to the output, 
Today there is scarcely a phase of 
apuicuiture, of the fishing industry. or of 
biological and phwsical science as con- 
nected with the waters, that does noe 
come within the purview of the purest, 


CULTIVATION OF VoOOD-FISHES 


It is concvived to be the better poltey 
to expend a small amount of public 


maney in making fish so abundant’ that 
they can be caught without restriction 
and serve as cheap food for the people 
af large, rather than te expend a much 
larger sum in preventing the people from 
catching the few fish that still remain 
after venerations of improvidence. 

Poblic or government fish-cultire iti 
America exceeds in extent anil impor 
fanee that of all other ceuttrie: com- 
bined. However, the neglect of sume of 
the states to provide the minimum protec. 
tion tO certain species inhabiting inter 
wate ond international waters haa not 
only negatived the fish-cultaral work of 
the tarreau ard of the states themselves, 
but has practically inhibited it by prevent. 
ing the pussitility af sveLring an adequate: 
supply of eggs, thus making desirable and 
necessary fhe placing of interstate and 
iiternational waters trder the jurisdic: 
ton of the general government, 

At the end of the first ten years of the 
birreau’s existence. the fishes that were 
being regularly cultivated were «had, 
carp, chinvok salmon, Atlantic salmon, 
lancd-loeker! salmon, rainleow trott, brook 
trout, an whitefish, in addition te. which 
the propagation of several others had 
heen undertaker experimentally, The 
ist now is six times as fong anid the an- 
nital output is tem times the aggregate for 
the ten-year period ending in 18r, 

The main energies are Hlevoted ta 
the important commercial fishes—shad. 
whitefish, lake trout, Pace calmons, 
white perch, vellow perch, cod. flathsh— 
ind the Jobster, which sre hatched tm lats 
of many millions annually, More widely 
popular, however, are the distributions af 
the fishes of the interior waters which 
are generally classed] as enime fiehes. A]. 
though representing only about ro per. 
cent of the output of the hatcheries, this 
feature of the work is very important, 
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ORTH CAROLINA SOTTND 


Shad culture in Neotth Carolina is now more successful that in any other State, owing chiefly 


to thie suppert given the goverment ly the State authorities (44 pare 


for it supphtes choice kinds of fish fort 
public tivers, lakes, and ponds, and for 
fishing preserves mail private ponds anid 
streams in all parts of the Lomited States 
The fishes most in demand for these pur. 
pases are the land-locked salmon, the 
different apecies of trout, the graying, 
the basses, the crappics, the stnfishes, and 
the cathshes, but various others also are 
hailed, 


SATICN AL FISH NURSERIES 


Fich-cultural «tations are established 
by special act of Congress, and their loca. 
tion and construction are determine 
after a careful survey of the available 
sites in a: given State. The neal burlel- 
ings are the hatchery proper, a@ residence 
for the superintendent and his family 
ani tiecrssary outbuildings. At some sti 
tions there may he also power house, 
foremans or fish-culturist’s cdwelling, 
micss tall, and stable The supermtend- 
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ents and other quarters are furnished 
gratis, station employees provule 
ther own subsistence, 

The only permanent marime hatcheries 
are an Alanine aral Alussachuecti«, where 
the cod, pollock, fathish, and lobsters are 
hatched in immense numbers. OCither sen 
fishes that have in previous years been 
artificially praprgated and may agam 
come under the had of the fish-cultturist 
ate the haddock the scuppanp. the sheeps- 
head, the sea bass; the mackerel, and the 
squcteazue, some of which were batched 
on the steamer Jit Howk m Chesapeake 
Hay and Florida 

The fish-cultural work on the eastern 
const strems was centered at 6 hatchenes 
and subhatcheries in 10cm. At 1 of these 
the principal species bondlerd is the At- 
laniic salmon, at. the shad, at ¢ the ye 





low perch, at 2 the white perch, and at 1 
the striped bass. In recent vears the bu- 
reau has operated a shad hatchery on the 
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FEDERAL FISH FARMING 


Delaware Kiver, and has detailed the 
steamer Fish flawk for shad hatching in 
Maine, New Jersey, North Carolina, and 
Florida. The central station, in Wash- 
ington, t operated largely for experi 
mentil and exhibitien purposes: 

In order to counteract the effects of the 
very exhausting fisheries of the Great 
Lakes, the government has maointamed 
hatchenes formany years, and now oper- 
ates 0 belonging to the United States and 
2 belonging to the State of Michigan, 
The fisives to which attention 14 given are 
these which enter most largely mto the 
catch of the fishermen, rience the white- 
fish, cisco, lake trout, and pike perch, the 
annunl output of which now exceeds one 
and a half hallions, cer arrinrertpenit 
with the Canadian authorities, two ege- 
collecting stations for whitefish, ¢isen, 
and ‘lake trout are maintained at pomts 
in) Chateris, 

The hatcheries on the rivers and lakes 
of the Pacifie enast are devoted almost 
exclusively to the yariows Salmons. In 
California, where the bureau established 
a salmon hatchery as early as 1872, there 
is one central of main station, at Baird, 
on the MetNoud River. with important 
collecting stations on twa other fribu- 
tances of the Sacramento, [n Oregon 2 
central hatchery at Oregon City, on the 
Willamette River, has 3 subhatcheries on 
tributaries of the Coluwbta, in Oregon 
and Washington, and 3 subhatcheries on 
tributaries of the Rogue River, Oregon, 
in aididittion to several ¢ee-onllecting sta- 
tions, 

The interests of the large salmon 
fisheries of the Puget Sound region are 
safeguarded by a hatchery on Baker 
Lake, on the Skagit River, Washington, 
anil will soon be further aided by sev- 
eral other nurseries for which Congress 
has made provision. The twe latest ad- 
ditions to the western -salmon hatcheries 
are at Yes Ray and Afognak, in Alaska, 
at which points immense numbers of 
blutback of sockeye salmon are now 
being put forth. 


SILAD AND. STRIPED MASS EN PACIFIC 


\ significant feature of artificial prop- 
deation on the Pactic seaboard is that 


Lo} 


in the Columbia basin the hatching of 
the acclimated shal has bepun on a 
small seale, aml in the Sacramento basin 
the cultivation of the acclimatized striped 
bass has commence! ntider conditions 
which mdicate that more eps of this 
species may be obtained im Calitorma than 
In any of the States to which the fish 
ih mative. 

The hatcheries in the interior regions 
constitute the most numerous class, and 
their output reaches the largest number 
of people, Their .operations aré ad- 
dresseil chielly to the so-called “game” 
fishes, which, while caught mostly by 
anglers, nevertheless constitute an impor- 
tant element of the food supply. At these 
atations large numbers of fish are reared 
to the fingerling or yvearting sizes before 
being released; for this purpose more or 
less extensive porl areas are requirecd. 

A pectliar kind of station which ts in- 
cludlecl in this general class is that devoted 
ta the collection of fishes of various kinds 
obtanted from the overtiows.in the upper 
Mississippi Valley. In othe lowlands 
along the streams in this region the spring 
floods receding leave disconnected sloughs 
and pools, which ether become dry dtr- 
ing the summer or, if they remain until 
the winter, freeze-solid, and the immense 
numbers of bass, crappy, and other de. 
sirable-species therein are lost in the ordi. 
nary course Of events. Fy setning these 
witters the bureau obtains large ntmbers 
of fish that would otherwise perish, re- 
turning some of them to ther native 
streams sod dhstrihuting others te adia- 
cent waters. 


ENCRMOUS OUTPUT oF THE H 4 TCITERIEE 


The fish-cultural work of the federal 
government has now attained!) a magni- 
tude that cannot readily be compre 
hended, and is inereasing at an exceed: 
mgly rapid rate. Especially marked has 
been the inerease in the hatchery product 
during the past ten years, owing mm part to 
the establishment of new stations, im pert 
to the extension of operations at existing 
stations, and) in part to greater efficiency 
of methods and appliances. The work 
dicing the fiseal year 1q09 reached larger 
proportions than ever before, over three 
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TESTING A LANISLOCKED OW SKIAGO SALMON AT GRAND LAKE STREAM, MAINE. To 


billion fish being prtvluced 
as shown in the table: 


Simian of Outpas, 


Srrocies 
Sliver ' 
Trout .,.. 
Wiitefishes 
olad ..... 


Fresh: witer | 
Pike perch. 

Yellow perch .. 
White Porch... 
Code ...c.-------. 


Fiatiieh 


Other fishes , 


Laheter 


Total. . 


and planted, 


fot 


Amber 
164 648 00 
PALE it 
4100s 000 
57 .a7hong 
1.5), Hs 
Gu oN, oon 
723 ST 28g 
TA 2h 
Teh bat nee 
0.05 F 0 
Pty, SosQ 01M 
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DETERMINE WHETHER ITS BOGS ABY HITE 


During the fiseal year 19ro another 
record will be made, and the output will 
exceed that of the previows year by sev- 
eral hundred million. A very significant 
point in connection. with these Apures is 
that had the government not engaged in 
this work about 95 per cent of the food- 
fish shown would never have existed! at 
all, because they would have been sent to 
market in the form of eggs. 

While the borean does mot lay undue 
stress on mere mimbers and considers 
the vitality of the fish and the conditions 
under which they are planted as of para- 
mount importance, the ioregoing figures 


FEDERAL FISH FARMING 


are certainly very suggestive: and asa 
further statement of the magnitude of 
the fish-cultural werk it'may be of inter- 
est to record that the aggrepute omtput of 
the hatcheries from t872 to 1900) was 
abot 28 billion, of which over 13 bilhon 
represents the work of the past six years, 


HOW THE FISH ARE DISTRIBUTED 


The first consideration in the distribu- 
tion of fishes is to make ample return to 
the waters from which eggs or fish haye 
been collected. The remamder of the 
product is consigtied to suitable public or 
private waters. | et __ ire 

All applications for. fish for private 
waters and manv_of those for public 
streams and takes are transmitted 
through and receive the indorsement of 
a United States Senator or Representa- 
tive. The demand, especially.for the 
basses, crappies, ard cathshes, is. preater 
than can be met with present resources. 

The supply if particular fishes availa- 
ble for distribution and,consequently the 
number allotted to individual applicants 


or deposited! in public waters,’ epends am 
king anc’ © 
hatching the eges, on peculiarities of the 


differences.in the methods of t 


young, and on the facilities. for holding 
the latter at the stations, ‘The area and 
character of the water to be stocked must 
likewise be considered. 

The water aren that would receive a 
million pike-perch fry would perhaps be 
assigned no more than 200 or 300 black 
hass 3 or 4 inches long, or four to eight 
times that many if the bass were planted 
as fry. The explanation ts m the fact 
that pike perch can Iw propagated by 
the bometred million, while black bass, 
hatched by other methods or collected 
from. overflowed lands, can be produced 
onty in comparatively stall numbers. 
The bureau does not attempt to assign 
any applicant more than a liberal brood 
stock of the basses or sunfishes, With 
brook trout, which are distriluted beth 
gs fry and fingerlings, allotments of fry 
are many times larger than allotments of 
fingerlings 3 to 4 inches long. 

Fishes are distributed at varmus stages 
of development, -according to the species, 


shipped the 


42% 


the numbers in the hatcheries, and the 
jacilities for rearing. The commercial 
fishes, hatched in lots of many millions, 
are necestarily planted as fry. [t is cus- 
tomary to distribute them just before the 
umbilical sac is completely absorbed. 

Atlantic salmon, land-jocked salmon, 
anid various species of (rout, i such mum- 
bers as the hatchery facilities permit, are 
reared to fingerlings fram 1 to & inches im 
length; the remainder are distributed as 
iry. 

The basses and senfishes are is- 
tHbuted from the? fish-cultural stations 


and ponds from, some three weeks after 


they are hatehed until they are several 
months of age. When the last lots are 

isses usually range trom 4 
to 6 inches and the slintisites from 2 to.4 
inches in length. The numerous fishes 
collected in overflowed lands—basses, 
cTappies, sunfishes, catfishes, yellow 
perch, and others—are 2 to 6 inches in 
length when iaken and distributed. 
Eges are distributed only to State 
hatcheries or to applicaits who have 
facilities. 


SreciAl, CANS FOR Titi FISH 


Fish are delivered to applicants free of 
charge at the railroad station nearest the 
paint of deposit, and for this purpose & 
maintained a special car antl messenger 
¢ervice. which is one of thé most inipor- 
tant adjuncts of the fish-cultural work, 
In the early days baggige cars were em- 
ploved, but these have now been stp- 
planted by an equipment which not only 
affords more comfort to fish and attend- 
ants, but makes it possible to transport 
the fish much greater distances and with 
smaller percentage of loss. 

The cars, of which there are now 51x, 
are of standard size and are attached to 
reular express and local passenger trains. 
Each car has 20 ot more large water tanks 
along: the sides in which to carry fh, 
compartments holding more than 1,600 
gallons of reserve water, a borler-room, 
and a plant for pumping beth water and 
air inte the fish tanks. There are also an 
office, kitchen, pantries, refrigerator, and 
six sleeping berths, with other facilities 
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TAGGIAG A TENOUACUT SALMOX 


By tcans of metal tors attached on salmon, Which are Hherated after thcir eggs fave 
| L salt 


been obtained, miportant information tegarding thy sea life af the 
eon seticed when ale fil returmed) te the 


river in spawn, 


sew Eng line aqlimii hae 
Similar experiments canmat be 


for the convenience and comfort of the 
crew oof five men (including a cooky, 
who live on the car throughout the vear. 
The government furnishes the couk, fuel, 
atl ttensils, lut the men provide their 
uw food. | 

For small shipments af fish and for 
supplying places «if ithe main railway 
lines. messengers detached frem the care 
carry fish in togallon cans in baggage 
cars. The clistributions i 1908 required 
travel amounting to BiAgo miles be the 


burea’s © cars and 263,16 miles hy 
detached messengers—a total of 347.096 
milts—of which 18a for ears and 
SO.Si0 for messengers were furnished ly 
the ratiroads free of charge: 


POPULARITY OF THE WoRrK 


There are few enterprises andertaken 
by the United Stites Government that are 
more patriilar. tiect with more general 
ate Kncros Ssupiypart, and have con 
toibuted more to the prosperity and hap 
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plysical problems they present, Commis- 
sioner Baird insisted that to study only 
the food-fishes would be of little impar- 
tance, and that weful conclusions must 
needs rest upon a broad foundation of in- 
vestigations purely scientific i character. 

e life history of species of ecconmmic 
value should be understood from heigin- 
ning to end, init no leas requisite is it to 
know the histories of the animals and 
plants upon which they feed or upon 
which their food is nourished; the 1 
tory of their enemies and friends anc the 
friends and foes of their enemies and 
friends, as well as the currents, temper. 
tures, and other phystieal phenomena of 
the waters in relation to migration, repra- 
dicticts, anil grawth. 

In pursuance of this policy the bureau 
has-seetred! the services. of many prormi- 
nent mem 5f scieiee, and much of the 
progress in the artificial propagation of 
fishes, in the investigation of fishery prob. 
lems, and inthe extension of kriowledge 
of our aquatic” resources has been due to 








men eminerit as zodlogists who have been ~ 


associated! with the work temporarily, 
Their services have been the services of 
specialists for partctilar problems, and 
through them the bureau has not only 
been able to give to the public the prac- 
tical results of applied science, bot has 
contributed to purée science valuable 
knowledge of all forms of aquatic life. 
The small permanent stafi of the bu- 
feau concerns itself more ilirectly with 
etudies of fishes and their environment, 
with. the conservation of diminishing 
commercin species, and the dev clapment 
of new or unproved methods of tmercas- 
ing the supply, Such lines of work are 
undertaken a3 the need appears or-a= a= 
sistance is asked for, and keep the scien- 
tific assistants in the feld for extended 
periods each year. Some of the most 
important work in hand at present con- 
cers aquatic products other than fshes, 
namely, oysters, fresh-water muséels, 
Sponges, and the diatond-back terrapin, 
in all of which cases the problem is to 
find means to offset the results of long- 
contiine!) overdraft upon the natural 


sttpipily. 
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Two seaside laboratories are maim- 
tained by the bureau for the prosecution 
of investigations in pure and applied sct- 
ence. One of these 19 located at Woods 
Hole, Massachusetes. It wos built im 
183, and isi con junction with a ma- 
rine fich hatchery. Here also are exten- 
sive Wharve:. at which the largest ves- 
sele thay lie, and protecter! harbors for 
small craft. \ large residence building 
at this station was for a numberof years 
occupied as the summer headquarters of 
the bureau, the entire executive and office 
force being transferred from Washing- 
ton. 

The other Inboratery is situated ori 
a small island at Heaufort, North Caro 
lina, andl was constricted in tor. ~The 
land for both of these stations was donated 
by ptivate individuals. Im .addition to 
their function im the investigations of the 
bureau itself, these laboratories are open 
to the public for study and-scientihe re- 
search, Students and professors itr cal- 
lemes 4nd] anyother qualified investiga- 
tors may have the facilities af the labora. 
tories upon request, and these oppor- 
tunities are largely availed of each year. 

CRUISES OF THE ALTLATERMOSS 

For the survey of off-shore fishing 
grounds, the study of pelagic fishes, and 
the general exploration of the seas, the 
bureau has had, since 1882, the ibatross, 
a fWin-screw iron @teamer, rigged 23 a 
brigantine, of 1.074 tons displacement, 
which was specially designed and built 
for this wark and has contributed more 
to the knowledge of the life and phy. sics 
of the sea than any other vessel. The 
complement of officers and men, oumbier- 
ing about #o, is: furnished by the navy; 
there is in addition a small ervilian staff, 
mcluding a resident naturalist and a 
fishery expert, to whom the practical 
work of the ship es inttusted. 

After-spencing several years m the in- 
vestigation of the fishing grounds of the 
Atlantic const of Narth America, the 
Alboirose was dispatched to the Pacific 
Ocean in T8858 and has since confined her 
operations to these waters, The vessel 
has made three extended cruises to the 
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sciuthern and eastern parts of the Pacihe. 
several cruises to the Hnwatan Islands 
and Japan, tind many visits te Alaska, in 
ailditien Lo ninierars surveys on the const 
of the Pacine States, all having tor their 
object the investivathn of the phvsics 
and hiotagy of the regions visited, the de- 
termination of their aquatic resotirces, 
and the study of their fisheries, In loos 
the vessel began mf survey of the waters 
af the Philippine Archipelago anid hus 
just completed that work. 

The deepest sounding made by the 
Albotress—near the island of Ouam— 
wis 813 fathome: the greatest depth aot 
whieh t vessel found Tife was 4.174 





he 
fathom; the preatce: known ocean depth 
= 6,200 fathoms, néat Girmm. ascertamed 
by the CC. S, S. Nero while Sie Alba. 
ross apparatins, 


VORK ON. DEEHALPF OF THE COM MERCTAL 


FISHERTES 


The first duty to which the Bureau of 
Fisheries was assigned, namely, the mves- 


titration of the reported wderctense of food, 
fishes in New Eineland, necessarily im 
volved the colléction of statistics of pre 
duction, personnel, and caprtal. Sirece 
that time this branch of the work has 
been conduectcc without imterrupteen, and 
itt it lwive natirally been incloded the va 
Trias other subjects affecting the eccre 
nore anc cotrmercinl aspects of the 
fisheries. Aone the boreact’s fonctions 
inthis held are (1) a general survey of 
the commercial htheries of the country; 
(2) a study of the fishery grounds with 
Tt ference tleir x] eit ; PSS aTtirees. 
wield, andl condition: §31 0 sthdy of the 
vessels and boagts employed in the fsher- 
ies with special reference to tweir ine 
privement: (4) a. determination Of the 
Litility and effect of the appre tas cof cap. 
tire eniploverdt in cach fishery: (5) a 
study of the methods of fishing, for the 
special purpose of siggestng IMmprove- 
ments of of ciseavering the tse of un 
profitable or nonecessarnily destruchve 
methods > (Oo) an inquiry into the methods 
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of utilizing fishery products, the means 
and methods of transportation, and the 
extent ant condition of the wholesale 
trade; (7) a census of the fishing popu- 
fation, them economic and hyiienic condi- 
tion, nativity, and citizenship: (8) a 
study of international questions affecting 
the fisheries: (Q) the prosecution, of in- 
quities regarding the fishing apparatus 
an methods of forcign eoantries: 
HROTHCTING THE ALASEAN SALMON 


The fishing interests of Alaska, repre- 
senting an investment of $10,000,000 anal 
vielding lust year a product valved at 
more than $11,800,000, have recerved ¢s- 
pecial attention from the government 
ever since the territory was acquired, in 
iKis: ‘The seal fisheries, at firet consid- 
ered) the most valuable sources of reve- 
nue, were at once placed under protective 
legislation, Later there appeared a 
similar need! of regulation of the saloon 
fisheries, which hove new come to sup. 
port industries many times mone valuable 
than the seal fisheries and standing in 


large proportion to the total fishing inter- 


ests of the whole United States, 

The Alaska salmoninspection service 
has thus grown to he one of the mest 
impertunt branches of govertiment  fish- 
ery work, aod it 1 cne of the few in- 
stances where the government has a#- 
ened legislative powers over fishing. 

The protection of the Aloska salmon 
fisheries has been a difficult problem, 
The unheard-of magnitide of the re- 
‘aources invited a corresponding reckless- 
ness and improvidence, As the canning 
industry developed, every device that 
could be used for wholesale capture of 
fish was put into operation, and eracially 
all of the favorite streams of the salmon 
became so blocked with semes, gill nets, 
traps, and barricades ‘that hut a sivall 
proportion of the fish cot! find passage 
to the spawning grounds, and the future 
supply was thes most seriously encdan- 
gerec_ . 

The Alaskan aborigines likewise con- 
ducted! their fishing in a very destructive 
way, often placing impassable barriers in 
streams up which salmon were runting, 
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and, through ignorance or indifference, 
lenving the obstructions in place after the 
full supply of fish had been secured. It 
was soon apparent that the lnws and 
regulations were inaderumte to meet the 
spectal comlitions prevailing, and were of 
such a nature as te make ther entorce- 
ment. very diffelt, 

Tn-t903) a special commissan wis ap 
pointed to tiake exhaustive study of the 
natural history of the salmons ot Aloskn 


and to submit recommendations for an 


improverl regulation of the fisheries, As 
a revit a new ecole of laws is now. in 
effect and promises to prevent the 
threatened decline in these enormous in- 
dustries, Wihih increased restrictions as 
to «ofshing methods, obstructions in 
streams, close seasons, ete. the Depart- 
ment of Commerce ond Labor 1s. em 
powere) to set aside amy Streams as 
spawning preserves whenever such course 
shall be desirable, al) fishing in such 
waters to be prohibited. A Heense tax is 
required on alt salmon products: from 
the payment of this tax, however, all can- 
ving and salting ettablishments are ex- 
empted wpon condition of ther return 
ing voung salmon to the stecarts it) the 
mitie of t000 fre to every lo cases of 
éalmon canned, Five private hatcheries, 
representing extensive canning interests, 
were in operation m 1008 and liberated a 
total of 150,000,000 young fish, 

The seal and salmon fisheries have 
hitherto overshadowed all other aquatic 
resmirces in Alasku, not only in commer- 
cial value but in revenue to the govern- 
ment. The rental from the fur-seal isl- 
ands alone has more than repaid the pur- 
chase price of the territory, and the tax 
derived from the salmem fisheres now 
amounts toatiout $100,000 a vear, Some 
long-teglected pooructs are gradually 
caning inte impartanee, however, and the 
cod, hafihut, and herring fisheries espe- 
cially Have amdergone remarkable devel- 
apment in the last few years. Since 1 
became a part of the United States, 
Alatka has yielded fishery products 


amounting In value to S17o.con.9e0, of 


which about $90,000,000 was derived 
from fur-seale, $o6,000,000 from salmon, 
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and the remaining 324.000,000 from all 
other aquatic products. 


THER DILLION SHAD HAV BEEN 
PLAN TED 


Much evidence can be adduced to shaw 
that the fish-cultmral operons of the 
general government are of direct financial 
benetit to the country at large. The re- 
suits in the case of some species have 
heen so striking and = wilesprend that it 
would be almost as sepererugatory to re- 
fer to them as to diseuss the utility of 
agricultire ; in the case of other species 
there can be ne doubt of the value of the 
work, although it may be possible only 
occasionally to distinguish the effects of 
human Interverticn on the fish ape 
from the-effects of natural causes, 7 
onteome of the bureau's efforts to in- 
crease the food supply is naturally most 
evident in the case of stall streams, 
likes, and ponds, of which thwarsanis 
have been successinily stocked with the 
thost desirable fom and game species, 


The leading river fish of the ‘eastern 


seaboard (5 the shad, No other anad- 
ramoite species has been more extensively 
cultivated and none 16 now so dependent 
on artificial measures for its perpetuation. 
Inasmuch as the principal feheries are 
in interstate or coastal waters and the 
movements of the fish from the high seas 
to ovr trvers atl back to the high seas 
place it beyond the claim to. ownership 
which might be ured by the various 
States were the shad a permanent resi- 
dent within their jurisdiction, it seemed 
espetially desirable anid necessary that 
this species should be fostered by the 
general government for the benefit of the 
entire country. For this reason, amd cw- 
ing to a serious decline that had already 
sant in, the shal was one of the first 
epecies whose artificial propagation was 
taken up by the bureau, atid its eultiva- 
tion is today a leading factor in fishery 
work, almost every large stream having 
been the site of hatching operations: 

The extent of the work may be fuged 
when it is stated that nearly 3.000 rnil- 
hons of young shad have beer planted ly 
the bureau in cometal streams; and a very 


THE NATIONAL GEOGRAPHIC MAGAZINE 


ificant point is that the eggs fram 
a hich these fish were hatelied were taken 
from fish that had been caught for mar- 
ket, and hence would have been biota y 
lost if the bureau had not collected them 
from the fishermen. 


EXTINCTION OF -SITAD [S THREATENED 


The great nmuiltiphication of all kinits of 
fshing appliances on the coast, in the 
bays, in the estuaries, and alone the 
courses of the tivers resulted in the cap. 
ture oi a very large ere of the rom each 
wwason lefore the shad reached the 
Shaw rite yrounds, bal hence the natural 
werease was. seriously curtailed, and in 
anit atrenms almost entirely prevented. 
Yet the shad catch increase, anid for 
many years the fishery prospered in the 
face of eorulitions more unfavorable 
than confront any other fish af aur east. 
ern rivers. 

At length, however, the wirestricted 
hshing become greedy to an overwhelm- 
ing extent. The mouths of the rivers 
and the luwer waters through which the 
shad mist pass became <o choked with 
nets that fishing gear farther wpatream 


doth cake but sieider hauls: and for 


several years there has been a steady de- 
cline in catch. which threntens to result 
in the extinction of the fishery. The 
bureau has. continued its efforts in propa- 
gation, but these are curtailed by the 
fnetet that is also destructive to. the 
fishery. 

Wher they first enter the streams the 





shad are mot tipe and are useless to the 


hatcheries, and the spawn-takers must 
therefore wait for the tun farther of 
stream: but with the recent exhawstive 
fishing in the salt waters so few fish have 
escape that the egy collections have di- 


mintshed to an alarming extent, being 


reckoned now in millions where formerly 
they were hundreds of millions 
Under such conditions it is imoossible 


to propagate enough fish tn offset the 


quantities taken, aid ‘the shad fishery is 
fast being deprived of its one =mport, 
while the present meager shad catch. to. 
gether with the enforced curtailment of 
propagation, speaks even more ponvine- 
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ARTIFICIAL PROPAGATION OF THE WHITEFISH ON THE DETHOIT HIVER 


Mature fish. deutined for-the market, are retained im Tive-cars ond regularly overhauled 
we their raw are ripening. After being artificially fertilised, the egga are sent to the hatchery. 
This work fa very extensive and important, dtd lwndreds of milli young wiitehal are pro 
duced on the Great Lakes cach year that would be-entirely non-existent except for the govern- 
mant’s cforts (see pages 422 andl 42). 
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ingly wt the value of artificial measures 
than did the preceding merease. 


Woke ON THE GREAT EARES 


Evidence is not lackmpg to show that 
the Jong-continued ‘and increasingly ex- 
tensive fish-cultural operatiots the 
Great Lakes have prevented the deple- 
twin at tho<e waters in the face of the 
mest exhaust lake fisheries in the 
world 

The luscious whitefish, the splendid 
lake: trout, the exeellent pike perch, or 
walleye pike, may be hatched tr such 
numbers as to assure their preservation 
without senows curtailment of the fish- 
enes, The absence of concerted protec. 
tive measures, however, on the part of 
the various states interested has the ten- 
deacy to minimize the effects of cultiva- 
tion ane would seem to justify, if not ime 
peratively demand, the assumption of 
jurisdiction by the federal government. 
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SALMON TOGS OLTMEE- 
isk YAR 


The long continuance of the Penobscot 
12-0, salinot stream for tnany years after 
all other New Eneland rivers had ceased 
ro carry this fish is directly attributable to 
the work of the bureaus on that stream 
Si) oe em attifcial measires he 
been the perpetuation of the salmon sup- 
ply that itis believe the obliteration of 
the run and the wiping out of a long-e 
tablished fishery would ensue within five 
vears after the suspension of fish-cultural 
operations, Physical conditions im the 
Penobscot have be ‘come 46 uniavrorable 
for the passage of zahmon to the apawn- 
inp proms that natura reprocuction ts 
now aimest if net altegether inhihited, 
and the only noteworthy source of young 
salmon is the emes obt: attier| by the bureau 
from salmon purchased from ‘the fisher- 
rhs, 

The magnitude of the salmon fisheries 
of the Pacific States has required very 
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A COVERN MENT SPAWRN-TARER Oh (REHAULING THE Cod CAT HN oF A 
SCHOONER AND TAKING THI RIPE BOGS [SEE PAG 435) 


extensive artificial measures to keep up 
the supply. The operations af the bu 
reat. an combination with those at the 
sates have been eridually extended im 
bath sara bits anil po OPHS unital chev La nm now 
attuined 9. tremendous extent and are ad- 
dressed to all the species whose cultwa- 
fion is as vet demanded. The number of 
Pacific <almon cops collected by the bu- 
real tit [OOS Was Over 26e y,0As, equiv- 
alent to 1,700 bushels. 

A remarkable fact in the history of the 
weihce salons, of which there are five 
Spectres, 1 that witht exception all tish 
which enter ary stream on the entire 
eoast dic alter ance spawning, Mant Sur- 
viving to return to the sei, 

This wise provision of nature To. pre- 
vent the overstocking of streams has heen 
made foolish by the appearance of man 
an the seene* he not only catches the sal- 
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man im the coast rivers and the: lower 
courses of (he rivers will gull nets, Se jtes, 
and pound nets, in the upper waters with 
the same appliances supplemented hy the 
fish wheels, and on the spawning grounds 
with all sorts of contrivances, but in cer- 
nin sections even carries his foolhardy 
greed to the extent of harneading the 
streams so that no fish can reach the 
waters where their eges must be depos- 
ptecd 

Watural repreluction. thus 3c Seri 
miele curtailed, is not sufficient to keep 
wo the supply in many of the streams 
where fishing ic most active, for many of 
the ees cscape fertilization, many more 
are eaten by the swarms o7 precacentis 
Gches that haunt the spawning beds, and 
any are lost in various other ways dur- 
ing the long hatching period; while the 
helpless fry and alevins fall a ready prey 
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ta the same fishes in the upper waters: 
and the young salmon have w run the 
long gauntlet of the rivers only to meet 
new toes in the estuarics: on the cost: 
and in the open ses 

It is, therciore, no wonitler that anifi- 
cial propagation om a large scale js tm: 
peratively demanded in the western <al- 
mon streams, and is actively tirped anil 
highly commended hy tshernen, canmers: 
business men, and the publte <1 large. 

The history of the saimem fishery in 
the SACTAMmMeritis River. in California. arwl 
the recent increase in the extch. notwith- 
stiunding most unfavorable phvsteal con 
itive in that “TTR, sffoaril lintistink- 
able evidence of the Value of cultivation 

Some very suggestive, though mot alice 





i AN ARTIFICIAL SPAWNING POND AND RACEWAY AT A 
VIHGIS LA 


STATION 


gether conclisive, infonnation relative to 
the heneftt< of salmon culture in the 
Cottmbia River has heen furnished by 
narking VOUT salmn be fore releasing 
therm from the hatcheries: ‘The number 
oP marked salmon that returned as mui- 
time fish ated « ore vophirce| STi reported 
Indicates w very kirge percentage of sttr- 
Vivals and suggests the growing depend- 
ence on artihicial propagation for the 
iaintcnance of the nme 
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In the case of marine hatching Opera- 
Hrs it is =r cittuatt io pPmve henehcial 
results that their wtility. is denthted by 
some peaple, When the bureatr began 
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the cultivation of the cod and the lobster 
mary years ago, it proceeded on the prin- 
ciple that the effects of the fishermens 
improvidenve could be counteracted by 
artificial propagation, ‘The ultimate suc- 
cess of cod and lobster culture on the At- 
lantit cout wae therefore conhdently ex- 
pected, aml the expectations have been 
more than realized; Practical results 
of an unmistakable character wore first 
muaniiester! nearly twenty years ago, since 
which time a, very. lucrative shore ood 
fishery has been kept up on grounils that 
were entirely deplete! or that hav) never 
contained cod in toteworthy numbers in 
the memory of the oldest inbabitants. 

There is much unsolicited testimony on 
this pomt from miany people who have 
profited from the operations of the Mame 
and Massachusetts stations, The betie- 
fits have not been confined to the immic- 
diate vicinity of the hatcheries, but have 
extended westward and southward along 
the Middle Atlantic coast and eastward 
alone the whole coast of Alaine. 

The benefits of lobster ctlture have 
been slower in appearing. owing, in port 
at least, to the less extensive operations 
and the excessive martality to which the 
young are liable; but front all parts of 
the New England coast there are being 
received reports of more lobsters, par+ 
icularly of small size, than have been 
seer for many years, and there = reason 
to believe that the long-continmed decline 
ef the lobster fishery may hate been ar- 


PROFTITANLE PIA IMPORTED Fan 
ELUTE 


Economic results of great value have 
come from the transplanting of native 
aquatic animals into waters im which 
they are not indigenous anil from the in- 
troduction of fishe of foragn countries 
mto the United States: The supply of 
food and game fishes of every section of 
the country has thes been increagei! and 
enriched, fisheries of yast extent have 
been established, and the pleasures of 
angling have been greatly enhanced. __ 

“As this phase of the work has recently 
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been set forth in detail,* it need not be 
dwelt on here, and it will be safficient to 
wate that the acclimatized fishes taken 
and sald ini this-country now havea value 
of fully two million dollars a year. Much 
more important results, however, are scen 
in the tremendous quantities of such fish 
anntially catizlit ly anglers and for home 
contimption, whose money value cont 
he reckoned, The aggregate results of 
acclimatization up to the present tite, so 
far as fish catight ane sold are concereéd, 
represent at least twenty million (loilare 
to the fishermen aml a fifty-fald retum 
on the goverument’s itivesiment, 

By. jar the-mast important of the ex- 
otic fishes i¢ the German carp, of which 
in (908 nearly forty-three million pounds 
were caught in public waters by profes- 
sional fithermen, and soled for over a 
milite dillars. These fish were the 
progeny of carp imported by the bureay 
many years do and presented in small 
lots to farmers and others in all parts of 
the country for the stocking of private 
ponds and reservoirs, By the averflaw- 
ing of these waters or the breaking of 
dams, streams and takes have become 
planted with the carp, which is now the 
most widely distributed fish in the United” 
States. 


HELPING THE SALAD FESECERTES OF NORTH 
CAHOLIN A 


The long-continned and systematic held 
and laboratory work of the bureau has 
resulted in a most thorough knowledge 
of the distritution, abundanee, habits ete, 
of the fishes and other creatures of the 
interior, cowstwise, and offshore waters of 
the United States, Hawaii, and Porto 
Rico—a knowledge which js indispen 


sable to the government in its fish-cul- 


tural work and to the various states md 
insular atthorities in their legislative 
efforts to preserve their fishery resources. 
The prictical results of this work are ap- 
parent in numerous specific instances, 


*Our Fish teemigrants: The Acclimatiz- 
tion of Native ani parla Water Animals in 
the United States. By Hugh M, Smith, Na- 
Tiowar, GEoteapmic MAcATINE, June, TQ07. 
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Lipo [wo Sup erks ty Partie ilar has colin with the states to provide for the 

the bureau expended much anergy atvlat nels. 
last achieved pent hs Persist rity North Caroling rose to the emergency 
sounding the note of winning, The ut- of th shad situation a few years ago 
mickst eitorts in artificial PCPA ATi Cait cd sage the nie of the bureau in de- 
mut the at  véermmiang ae actual protection reqitired 
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of laws fo permut a cértiiw numer Of Vy Mik: ut] ie acti concn Of i 


spawning hsh to reach the streains: fishery, amc the pe zathle remedies Tor a 
while on the other hand no practicable = raprdiy dims thing: veel Phe btrreaus 
lous can save the oyster dup. recommendations were asked for by the 





pretectye 
ply without cultural work to keen inp the state legisintire, and 3 CCHMIMLssion was 
heds: The bureau hos no power to do appomted ito drat calutary laws. which 
more than hatch fish im the one case, de. have sitice gone into effect, conhmng gear 
vier methods of culture in the other,and = to prescrihed areas: and leaving: clear 
ety ont the needs of both, and it lies channels for the passage of the fish, 
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REM(WIXG SHAD FOS AT A-STATION IN NORTH CAMOLINA 


early {Ce engl pegs ve Voune «had have been planted Tha the Haren cre Freheries Hho 


Cimthas sirens 
had been caine 


Aull the cod from which there ih were butched were tnken from fal) etal 
lor market, atl here wasld have beet totally boat af the borrean hal mot 


colltcted thim from the Tishirmen (sce pages 430 pif 435), 


Immehate resnits have been seen at the 
governinent hatchery in the Albemarle 
Sound recion. The collection of shad 
eges in these waters in five years had 
dropped from 75 million to 644 million, 
The next vear, which was the first of en. 
forcement of the new laws, the collection 
wis 2544 million, anil im i908 and tang 


the most successful shad hatchery was in 
this State, the ege collections exceeding 
35 Mmilhon and 6o million, respectively. 


KESCcCiIsG TUE 
FRM 


MARYLASNL OV¥STER DES 
EXTINCTION 
The oyster fishery has had a common 
history in all of the Southern States, of 


Hi 450 





SPrciwey of ROCK BOTTOM ON WII SPS eis 
ANCLOTE |} 


Thit rock bears 13 


Siw, WhoM THE SPONGE fEbs OFF 


REY. PLATA 


Species Of commercial gta) non-canrmercial acres, lesidcs corals, 


sea-feathers, atarfishes, crabs, ute! other annals choraectenatic of the foone of the spongy bos 


One-cighth natural site 


which Maryland, once the foremost im 
oyster production andl mie of the Inst 
to resort to svetematic cultural tmeqsures; 
affords the most notable example. The 
laws controlling the fisher ¥ int Uhesa- 
peake Bay have been desipnieal bo protect 
the natural beds, but have not encoten ure | 
or protected the oyster planter, and the 
natural beds, thus practically the sole re- 
liance, in time failed to sustain the tre- 
mernidous draft opon them. Between 
1880 and wRo> the product tell 31.6 per 
cent; in 1904 it Was 3) per cent less than 
In 1897 

T el bureau had for muny years 
pointed out the short-sighted pohey that 


wae Tesulting in the steady decline wt the 
oyster industry, and was at length. grati- 
fed to find that the state had taken heed 
of the Wang ani enacted i Compre- 
hensive law tavoring oyster planting, 
The work that has now been onidertaken 
lw vland Shell Fish Commission 
to temerly the alarming condition of: the 
oyster grounds will be the most complete 
and accurate of its kind. It consists of 
the survey and delimitation, by the aid of 
the Linted States Coast atul Geodetic 
Survey and the Purean of Fisheries, of 
all natitral ovster beds jn Maryland 
waters, ta be marked and set aside as 
public fishing grounds operated under the 
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ShONGE CUTTINGS VARLOUSLY MOUNTED ON CEMENT DISKS AND READY FOR 
PLAS TING 


existing protective Inws. All other! surt- 
able grounds will then bereserved by the 
site to be leased to oyster planters, 
Whore enterprise will be encouraged and 
their rights protecte! os was not possi- 
ble heretofore. 


OWSTENS IX LOUSIAXA AND ShUXGES EN 
ee y ty 


Up to 1898 there were few planted 
beds of oysters in Louisiana waters: [n- 
vestigation of the oyster grounils ly the 
burest! in thar year, however, led to the 
passage of beneficial laws and proved: a 
general stimulus to oyster culture in that 
state, as is shown by the fact that some 
20,000 acres of bottom were soon under 
cultivation: in toate the state oyster 
commiksion again asked the Ilmreau's 
assistance, and Jarge, areasof utilized 
bottam were examined to determine their 
priductive capacity. The eorditions 
were found to be exceptionally favorable, 
and. expermental plants produced 3b; to 
4 inch oveters in quantines of 1,000 to 
2000 bushels per acre, within two sears 
after the cultch was part down. 

In Darataria Bay, where there had 
been no oysters whatever, such promising 
beds were established that several hun- 
dred acres of adjacent bottom were im- 
mediately leased by prospective planters 
(ther loealitie:, though they have =o for 
shown to sich conspicnous commercial 
enterprise, miy be expected fo prove 
equally productive, 


Experiments in sponge culture have 
been in progress for seyeral years, and 
have now developed a practical system hy 
which sponge: nay be produced from 
cuttings at a castmuch fess than that en. 
tailed in taking them from the natural 
beds. In view of the more ramd deple- 
tion of the natural beds which will u- 
doubtedliy result from recent charges ‘in 
the methods of the fishery. the bireau ts 
convineed that the preservation of the 
American sponge industry wall) depend 
tipon cultivation; and as it ts estimated 
that about Si.s00.000 worth of sponges 
were taken in Florida during the past 
year, the failure of the fishery would be 
a serious com#merciil] lor to the state. 


MUSES FOR PEARL BOUTTORS 


ln cofiperstion with the Rhode Island 
Fish Commission, the bureau bas devel: 
oped new methods of lobster and soft- 
shell. clam cultitre whith are being ap- 
plied with success in New [nglamtl lex. 
periments: with the hard-shell clam are 
now in progress. at Peautort. 

Tinportant work receritly tmdertaken is 
an effort to establish mussel coltare im 
the Mississippi Valley. The supply of 
missels in thease waters.an which 1 based 
a pearl-liatton industry valiecl at about 
$5,000,090 per annum, with an. invest: 
ment of $6,000,000, is being rapidly ex- 
hausted, anil the mitssel fishermen anid 
mantifacturer= recognize that withont 
scientific cooperation of the government 
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SPONGES, PLANTED FROM CUTTINGS AXD CHOWISG OX CEMENT OTSKE 
(SE PAGE 440) 
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SHEEPSWOOL SPONGE, 35 SMONTHS OLD) 


Grown on apindles in Cape Florida Channel from ia cutting. Wen»thr, iew and tharmiclily 


cleaned, ¢ 144) crite 
the business is doomed) to early extine- 
tion, 

The bureau in ome season's work 
has practically, though not conclusively, 
shown a method by which the pearl mis 
sels can be propagated, andl is chemon- 
strating. that the work can be carried on 
at a comparatively small expense in con- 
nection with the already cstablished 
operatintis in rescuupe fishes irom the 
overfiowed hinds. the fish reclined 
bemg emploved, without tyury to them- 


Three-fqurths mtural <ce 


iste felis Bin} 


selves. in the dissemumation of the larve 
of the mussels, 

There lave been liberated 2543900 fish, 
bearing about 25,600,000 young mitssels 
ready to dropand) begin them independent 
existence anid already past the siage when 
they are mest subject to fotality 

The work is also capable of anplica- 
Hien to waters onder private control and 
will probably become a source of respect- 
able revenue to farmers and others whose 
property embraces streams, ponds, and 
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Soxack 


, SHS Wwiw), 


i F o. # i a r ei Ph ep Weeit 1 
Nor over gt-meonthe old: geawnon a cement disk ot Anclote Key from a cating VWienapiit, 


Ory ane thoroughly clemmeil, 0 Gites 


The erect or prufler sarfacr of nateral sponges which 


cow on rough rock bottoms, aa cen que “oe ariel which trot be tern frees the rock, is raw, 
like the tterioe of the secomee, and (iorefore te the wealeeet ati least duralle part oF tle 


VCE 


The fret ot enltivated snnnges, on the comtrary, re the stewigest part of the sponge, 


as contact with. the flat cement disk ow which the cutting be planted develope a close and soft 


fr, as «hown in this tlheetration 


lakes. The inportance of this work 15 
wrzently mesisted! pon by the National 
Pearl Eutten Manufocttrers” Assocnition, 
which embraces practically the entire 
capital investel in the business 





STUDY (if DISEASES OY THE FIAT 


In the fel of fish iliseases great prog- 
ress line been made in the extension of 
knowledge aft the eases of toany ad the 


fatalities which sometimes make a clei 
eween of the hatchenes and which here 
tofeme could pot e-adequately coped with 
becamse their etiology was mot asnler- 
stand. The services of the Sscientife 
staff in this-regand have been not only ot 
greit benefit to the povernment, bil are 
highly regarded and frequently availed of 
by state and private fisheculturists: 
Limene the cirect meterial aids rendered 
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to fish-colture in the past four or five 
years are the following: (1) Determina- 
tion of the cause and remedy for the 
fatal malady krewn as the “gas disease”; 
(2) ixolation ii a bacterial organism pro. 
dicing a fatal disease in trout and dis 
covery of a possible remedy; (3) deter- 
minanen of jhe cause of a fatal prote- 
zoan disease m trout; (4) discovery of a 
remedy for the diaton: disease of lobster 
ewes anil larvae: (3). studies of the 
causes for the death of fsh m captrvity 
and the determination of a number of 
cases of responsible peculintitics in the 
water supply: (6) stilies of the char- 
acter of streame and the efferts of 
various conditions on fishes, which iuve 
supplied much information on the snbjeet 
to the public: (7) determination of the 
effects on fishes of galvanized iron and 
other metallic contamers usec in trané- 
portation of fish and try, and (8) indica. 
tion of certain undesirable types of ves- 
sels for holiling fish. | 


CANCER IX FISHES AND MAN 


Cine of the recent developments a the 
study of fish pathology has been the «is- 
covery of a widely prevalent cancerots 
affection of the thyroid gland im trout 
and salnion under domestication, At cer 
win hatcheries the disease attacks a very 
lurge percentage of the fish, many of 
which succumb inoa short time, 

While it is not believed that fish cancer 
may be communicated to Toman beings 
through the eating of infected fish, the 
cumlitions fre serious as fegtirds the 
hatchery work; for, unless: the progress 
of the disease is arrester! and preventive 
neasires are discovered, artificial propa- 
gation will become inadequite to meet 
the present growing needs for fish, for 
stocking piirpode 

In the opmicn of experts, cancer im 
fishes, while important in itself, of 
very great and far-reaching consequence 
fecanse of its bearing on the canse of 
Cancer Tt mai, anrl the vast mrmeittit cxf 
taterial thus made available for exper- 
trent and investigation throughout. the 
country is thotght to afford the west pou 
sitle opportunity for the elucidation of 
general cancer problems. 


FISH FARMING Has 


President Tait was doubtless prompted 
by these considerations to send to Con- 
gress a special message in which he ad- 
vocated an appropriation of Ss0.000 to 
enable the Dureat: of Fisherics to estab. 
lish a laboratory for the study of cancer 
iH fishes. 


NEW FESILRRIES ANT sy EW METECIS 
MeCOVERED WY ME PER AL 
HUVERN MEST 


The importance to the fishing interests 
af the work of the bureau in comnection 
with the economic fisheries is widely ap. 
preciai¢ed and freely acknowledged. The 
statistical inquiries of the bureau afford 
the only adequate basis for determining 
the condition and trend of the fisheries 
and the results of legislation, protectict, 
and cultivation. Among the numerous 
special matters in which the burean has 
benefited the fisheries the following may 
be mentioned: 

By bringing to the attention of Ameri- 
con fishermen new methods and new afb 
paratus, new fisheries have sometimes 
been established and new fields exploited. 

Ry the intreduetion of cod gill nets the 
winter cod fishery of New England was 
revolutionized, Inn single season shortly 
after the usc of such nets began a few 
Cape Ann (Gloucester) fishermen took 
by this means: over 8,000,000 pounds of 
large-sized fish, and as much ak 350,000 
has sometimes been saved annually m the 
single item of bait. 

By the dissemination of Mforteatiett 
regarding new fishing grounds important 
fisheries have been inaugurated, Thus 
when the abundance of halibut off the 
coast of Teeland was made known by tle 
bureau, a fishery was begun which 
yielded from. $7o,00 to $100,000 an- 
nially to the New England fishermen. 

The bureau has experimented with 
varions anused of litthe-sed products in 
order to determine their economic value 
and Lo suppeest the best Ways cit utilizing 
them. Less than fifteen years ago there 
wis prictically no market for the stlyer 
hake or whiting (Merlwcins bilinearis), 
and immense quantities incidentally taken 
in pour nets and other apparatus were 
thrown awav, The bureau pointed out 


{4th 


the possibility of preparing a marketable 
sale whiting, and it is a-significant fact 
that ina few years the sales of this fish 
it New England lmve tnereteed from 
about f00,000 pounils to §,a00,000 
pounds, 


Loss oF LEPE FROM STIR ALS: DEMS TSR 
nA aw TWH or FISH TNS Vieak 


wing to the appalling mornility among 
the crews of the New England fishing 
vessels, caused in large part by the found. 
ering of vessels at sea, the hirreau tamy 
years ago tmdertyok the introduction 
ito the offshore fisheries of a type oi 
craft which weold combine large carry- 
ing capacity and great speed with en- 
hanced safety. By ecctresponidlerive, iis. 
cussion in the daily press, personal inter: 
views, exhibition of moilels, and. finally 
by the actual construction of a full-sized 
schooner (the Grawpne) with the requi- 
site pnlities, the hureau: was enabled ta 
inaigurate a momentous change in the 
architecture of fishing vessel* +: so that for 
a long time the New England schooners 
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lave been cornsiticted on ihe new lines, 
with 4 cComsequent minimiaing af disas- 
ters and a devided incrense in efficiency. 

Por other fisheries and tegions the bu- 
rean has likewise acdvocated Improved 
rypes of vweseels and boats especially 
adapted to local concdituoris, and has jitib- 
lished plans and specifications embrulying 
the results of atures of the fishing fe tila 
of the work. 

The results of the bureau's efforts 
in this Hine, in saving life and property, 
it increasing the weefulness of the ves 
wele, and itt miproNiog the quality of the 
cuteh as landed, cannot he estimated, but 
the beneficial! effects may be partly appre- 
ciated) when it ts. stated that during the 
ten veors ending in RRs, when the oft 
types of vessels were in use, there 
were Inst by foundering from the port af 
Gloucester alone 82 vessels volver at 
more than $00,000, with their crews of 
Bo5 men, while diring the ten years enel- 


ing in 1907 the lessee frown this cause ae 
gregater! ante a fourth as many vessels 
rich Pet. 


LANDS 


By Guy Excniorr Mircuen. 





- FuAT can the study of fossil 
shell-fish and ferns have to da 
with ‘the price of coal? ‘The 


connection is a closer one tham may he 
supposed, and its explanation shiaws the 
intensely practical work of the govern 
rhent geologists in the applicatian af ab. 
stTise Scien to every-day economy: 

tilermitology ts that lranch of geology 
whieh deals wtih fessils as they are 
found in the different rock strata. Their 
Presence eusely determines ithe age at 
many rock fr wiiations which night met 
otherwise be recognized. 

For instance, a certain species of comeh 
toy be known te have fowrished dining 
the Urethecons perol—too long ago to 
he estimated in years. During this perio 
vast ooal-becls were fornmed in the awest- 
etiuand porthwestern part of the Unitert 


States as a result of the growth of a 
lutiriant aimed aliiest tropical yeretation 

Now here is a most valuably key for 
tha col pectoris, ln whatever strata af 
tucks the fails this fossil conch-shiell aril 
i= associates. he may took for cont of 
Cretaceous ape. 

[tis die to the previons study of the 
brad sirifigraphic and paleontological 
problems of the: West that Unele Sarnt's 
cconenmec geologists hive been able to 
thissify between 3§,00n,000 and 10,000, 
(Oo acres Of western coul lands within 
the shortoperiod of 4 veare sinee Pres 
dent Roosevelt withdrew from entry all 
the government cowl lands pending «wh 
classification aml adequate valration. 

The partioniar kind of shell) shown jn 
the illustration bias heen of enermote 
Importance in this classification. work. 
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HE POINTS Te COAL 
The Huge Priceratepa of the Wyeniing Basitt, 25. feet long by to fect tall, a, where foam, 


aogtend dead far the coal gouldgiat 
Lipeon. 


Where the coal gealopist finds this conch 
ma rock tormation he knows that nha 
coal beds will be found ‘lower down in 
the wroumd. He knows that some. coal 
may be found i the sane strata im which 
the conch lies, but that in the strata att- 
mediately above very high-erade coal can 
ine confictently expected, The tame of 
this Hire helper of Unele Sam, who was 
bh very abundant resulent of the early 
Umted States, is Pyrqult/era foeresa. 
He hasnt any American pane 

In this coal Glassification and valuation 

work, which t the next economic step 
follawimgy the tiscovery of the coal beds, 
the geologist ‘comes down out of the 
realm of high science, with ws Pyrenili- 
feras amd other things, right into camp 
with the every-day coal miner and oper. 
ator, Using the data which the Realy 
eists bring 3a from each field) serenn's 
work in, Wyemige, Morhina: TWtah, ane 
all the other public coal-land States, the 
(eclogical Survey at Washington works 
out the tonnage on every 4osnere tract of 
coal land, and, taking intn comsideratin 
the quality aril depth of the coal, places 
i Valuation epon the lend. 

This valeation ranges all the wav tron 
Sic nn acre up te several lomdrerd dol- 
lara: Seme of the land. where the coal 
sams are very thick, of high-grade coq. 
er where there are several seams, one 


bhik reali, 


however, are ion searce to be depended 


over another, has beer rated at over $ 
at) “ere. 

Tins seetie like a big price—Sh4,c00 
far a iGc-nere tract of coal Jand which, 
wt the coal-lond classtheation work be- 
gan. in igom, was sold at S20 an acre, 
or 33,.200—but. when it 1 seen what o 
trent armonnt of onal an acre of such bind 
contains, cven the S400 valuation looks 
arresall 

Many of the western conl lands are 
ideriain by beds of yo, $0, am] even 
art pating 1oooor more Feet of soli 
coal, An acre of coal 40 feet thick con- 
nine 72,000 tons. aul the Geolwical Sur- 
very calculates tliat at least o.oo tons 


Si CH 





fossil SHELL OF A SMALL CHETACEOUS 
CONCH, FYROVLIFERA HUMEMEA 


A omtst tseful genlagic ker to the western 


eos! bers 
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ANOTHER SPECTACULAR HUT NOT VERY DEPENDABLE GUITH TO THE COAL, GHOLOGTST : 
THE GIANT 30-FOOUT CLATSAURLS 


He ts ted infrequent to be counted pon: whereas thee tile Conch, Paypetifera, i etnnipresent 
ret below the com forciation 


of this can be brought to the surface, 
this making the very itheral allowarice 
of almost balf for loss in minting, Pour 
hundred dollars an acre for sich land 
would thas be a charge of only 4 cent a 
tan, certainly net moch af a burtlen on 
the coal operatic or the ultimate con- 
Somer, 

Linder Unele Sam's new chlissification 
anil Valwation scheme, the public coal 
lids are now handlecl in a thoreugtly 
business-like matiner, anc in sharp cen: 
trast with the old happy-locky methods 
tinder which coal land was sold at:a foe 
antl very low price, without regard to its 
real value, or even disposed of wndler 
wenicultiral or other laws at a nontnal 
rate. 

The coal-linl bow provides that coal 
land shall be sold at not Jess than Sao 
an nacre if lying within 15 miles: of a 
railroad, of Sto an acre if beyond that 


lumit, Uniul moo7 this price had been 
regaried as the only price, but it was then 
decided that the fenures name were 
clearly oinimwe, Since then the eo! 
lands hive heen classified and valued by 
the Gieclegtcal Survey at approximations 
of ther commercial worth, During 1907- 
rok yaliarions were fixer as high nt ATs 
an mere. 

ln April, Too, the Department of the 
Interior inaugurated o valuation plan 
hated on the estimate! toriniige of the 
col cheposits, 

Stice coml eccurs tr bets ar <eanis, itis 
A comparatively easy matter in most tn- 
stances for the peologists to estimate the 
tonnage with a fair degree of aectiricy. 
Ano pere of tonal oie foot mH depth cen 
tains approximately 1.800 fons, and 1,000 
bens is allowed by the Survey as recever- 
able. The valuation repulations take inth 
accomint thickness of beds, depth, whether 
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A WYOMING TOWNSHIN! PARTIALLY UNDERLADS BY COAL, CLASSIFIED aND VALUED 
IN gO-ACKIE DLOCKS 
Price ranges from $20 ati sere tw S465 an acre. Acreage of coal! Lind in this township, 10,439 
| : ‘wopes, valued at S277 Q08h; avenrge Sabh per acre 


ane or more beds, and quality of coal. 
Under these regulations o mast 
valuation of $300 an acre is allowed for 
virgin fells where the tonnage estimates 
are based) salely oo geologic comelusins. 
while in fields where mines are already 
feveloperd and the prospective purchaser 


knows exactly what In will get there 1s. 


no hint to the valies whielt Tray ee faa 

Under these new regolations the ares 
elassified as coal land by the Geological 
Survey up to May 1 TO, oa period ot 
63 months, ins been valned and the sale 
priee fixed at $232.308.000—an averige 
rate af a little over S52 an acre. This 
acrenge would, if sold at the minimum 
price fixed by law. yield Wat $76,169,000, 


Here is a gain, therefore, of S15f,000.- 
ooo in coal-land values represeintmpg a 
little over a vear of coal classiication 
aware. } va 

The values of the coal lands, a4 tines 
by the Sirvey, of course vary greatly: 
they tun all the way from the minimum 
price up to as high A= Safg an acre 11 
certain lands in Wyoming. Each 40-acre 
trict is separately classibed and valuerl. 

In one Wyoming tewinship, a plit of 
which f& shown on this puge. the value 
ef the land elassed as coat under the 
present regulations is 32,770,088, At 
the minimum price tt would bring only 

During. the single month of April ape 
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tas estimated by the Survey that there 
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mubhe coal tands: locwted prtucinally tn 
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may he termed fine coal 

Assume that the average ¢aluation 
which will be nlaced on these lands is 


7 =i =. =r " Let =i | a 5 
SEP AT ACTe Tea Pee cording fw the \rec= 


OUR COAL 


ord of present valiations appears to ne 
conservative, and that on the reprising 
20,000,000 Witres an av erage valuation wi 


$25 1 placed. This wonld give a rotund. 


hgure if 22,000,000,000—a siti alma 
too big to contemplate, 

Li these figures ci acreage and yalum- 
tion are thought too extravagatit, it may 
he remarked! that the cou) fiyrures are cor- 


stantly expaauing, and that every year’s: 


geulogic work by the government ailils 
widitional areus tu one coal mp, 


LUMESSE VA, FIELD RECRSTLY DPS 


MN ERED IS ART AIS A 


Thns: in congressional testimony the 


other day, Director Smith, of the Sur- 
vey, Mentioned y hew coal fell in Ari- 
ona: tot previously meluded i any coal 


estimates, which he stated probably con- 
tuinecdl a tonnage equal to oll the coal 
mine) im the United) States since the 
(discovery of the first mine 

Two good results from this coal valu. 
ution work are. first, that the recerpts 
from the coal-lanmd sales ge tit. the 
Reclamation Fined, for the irrigation of 
esert lands by the government ancl the 
creation of humes—for every ncte of 
cum! land soli at. say. $30000 farm of to 
aeres. may be reclaimed from the desert 
by irrigation and a home created—and. 
secotul. that the placing of a good-sized 
price on the fanc will prevent trrattcpAy 
of the western coal cupply. 


lation—holiling them mdehnitely wathwtrt 
mining development=. The management 
of his big coaltarnd) properties is one m- 
stance at Jeast where Uneic Sami is act- 


It precludes 
the pttirehase of the lands tor mere specu- 


JANDS 45], 


ine the part of the wise landlord in the 
interests. of the people. 

Now follow this werk another step. 
The Geological Survey valites ihe coal 
lands Het only according to tonnage per 
acre, hut according to quality of coal. 
There ate all grades of coal. ranging 
from brown Hignite—only a step removed 
from peat—to anthracite, produced under 
enornois pressite and friction, aml the 
fuel-testing: work of the Survey deter- 
mines the mumber af heat units and the 
encray valies of coals of the variotts beds. 

Further than this, the government has 
Nawyarated a practice with respect tp its 
awn coal purchases which will dowbthess 
before long become the rule in private 
coal buying, namely, paying for coal on 
the basis of its heating yalue—the British 
Hera! wnt hasts. 

The Geological Survey samples all 
Unele Sam's coal porchases- and makes 
tests which show what the eoal will do 
practically. If the coal folls below a 
certain stundard a deduction is made in 
price; if it execerds that standard a 
higher price ia paid. 

The present practice of coal purchase 
is te a considerable extent baying a. pig 
ina poke—you get the weight but vou 
dant know the quality. e new prac- 
tive is eminent fair to both producer 
ant] Consuiner. 

Government purchases alime amount 
to Sro.ceo.000 sannnally, and the pub 
le saving by ts exact methed of ptr. 
chase amounts to hundreds of dollars 
daily. Applied! to the country at large it 


would tepresent millions of dollars a 
veir, 





LT. 


ry 


y" i) rs, 


\ 


hk} 








a | 


eave) 


ST Berl hy 


J 





FISHES THAT CARRY LANTERNS 


EVERAL, years ago this Magazine 
published a deseription of the an- 
gler fish, well known along the 

New England coat because of a device 





by mens of which it [ures ail catches 


other fishi*® This device consists of tila. 
ments or tendrils resembling seaweed, 
which are attached to the head. 

When the angler is hungry 1 hunts 
outa comvenicnt place in. shallow waters, 
where its calor and tarkings make the 
fish indistinpuishable from: the set-bet- 
tom. Here it lies quietly, often as i 


piiblished Ly the Smithsonian Institution, 
and from which these notes are obtained. 

The most extraordinary, of all ‘the 
atiplers are those that carry lanterns be 
eee with 

‘Senne <toutbodied anglers resorted io 
deep and deeper waters, where the light 
from the sun wis firint or even ceased, 
and a worlerful provision was at Inst 
developed: hy kindly nature, whieh re- 
placer the stoi's rays by some reflected 
from the fish itself. In fact the lichen 
(a prolangation of the spine) has devel- 





4 FISH WITH IVs LASTERS ASO VEALTE 


This tiny fish was dredged in the India Ocean ata dept af morte than a ole (7,200 


fect}. The tull-like upper here ts an enlargement of fa torch | 3 
fe ewdiis with the red and torch pointed straight forward. 


(excluding the roe) and biti) 


dead, while its floating filaments, Kept m 
mation by the tide, decoy othee hah, 
which never discover their mistake ntti! 
too late to escape from the anglers mer- 
ciless jaws 

This angler fis: 2 the only one of it 
did frequenting the shallow seas ai 
northern Europe and North America, 
litt there are thany other related apeches 
inhabiting the deep seas of abst all 
parts of the globe, as well ie lurking in 
ihe tropical groves and in the sareass) 
mentows of the Atlantic (vean, These 
relatives of the attgler are the subject uf 
q bulletin by Theodore Gill. “Aneler 
Wishes. Their Kinds and Ways.” recently 

e@ee “The Purple Veil.” te H. A Laree 
lic, pre Aaa, A erlontAd Ceoonarnic Mac 
AINE, 1905. 


The ialt is 64 inches lone 


ape ite a tal with a bulb having a 
phosphorescent tenminal portion, and the 
‘hart’ round it bas been alse modifies 
and variously adthed to: the fish has 4150 
had superadded to its ishing apparatus a 
Lanter ariel Ww onin-lhke lures era li is 

“How efficient sich an apparatias must 
be in the dark depths where these angler 
Ashes dwell may be judged from the met 
that special Taws have beet enacted m 
entie COiuntries aims Lhe Wee of torches 
and other lights for might fishmy hecainse 
af theit deadly attractiveness. Not only 
the eutinsity of the Tithe deep-sea fishes, 
bot their appetite is appealed to ly the 
worn-lhe vbaects cliée to cr ti relief 
dyninst the plosphoresoent bull of the 
anglers ‘ 

Ve may be Inferred from the size of 
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the mouth and teeth of the fish shown on 


pape 455, certain specits are favenous: 


predatory fishes, which may sometimes 
seize and swallow fishes much larger than 
themmelves, Pir instance, a specimen 
obtained by Mar J, t..Jolmaon, at Ma- 


eira, was less thin 4 inches long (3.8 


inches}, but it had actually engorged a 


fish shout twice its own length (734 
inches). The extensibility of the jaws 
ane connected parts, as well as the dilata- 
bility. of the eesephagus, stormach, and 
integuments, enabled the captor fish to 
accomplish this feat: So completely haul 
the capter ingested (but not digested) it: 
victim thar “it was tempted to take a 
bait,” and was thus secured for tchthy- 








pecies of the angler are the 
ich art inhabitants of trop- 
ical seas (see page 454}, The brilliant 
cearlet and other colors which render the 
sti toads so conspicuons when seen in 
the jars of a musettn collection are quite 
in harmowy in their natural home ond 
assimilate the fishes to the brilliantly 
enlored coral animals and the other or- 
panisms, in the nicdst of which they lurk 
in watt for prey. | 

Most of their lives are spent in coral 
growths. Selecting a fitting place, such 
asa fissure just wide enough to get into 
and hold on. te, a fish ty assume an 
oblique or Vertical postlion. sometimes 
looking downward, sometimes with head 
upward. [t then uses its pectoral fins to 
obtain a good parchase on the rock, and 
can thus remain stationary indefinitely, 
waiting till its vietims come stfheiently 
near to. bescize), 

Closely akin to the sea toads are the 
frouz fishes, which are mostly inhabitants 
of the “sarmisso seas," or “Saresso 
meatiows, in mic-ocean, The sargassn 
sea is ancege-shaped area im the latitude 
of Florida, heginning same 490 miles east 
of Jopaiter, an extending. thence ensterly 
for 1.700 miles to about the goth mertdl- 
ian. Tt is characterized) by an uniusial 
quantity of seaweed, also known as “sea- 
grape.” “sea-lentil,” ete, which grows 
luxuriantly on the surface of the sea. 
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Alpvaigh fhating on the high «éas, and 
thus: at the merey of the winds and 
waves, Nevertheless, those agent> operate 
in Suicha mariner, in conjumetion with the 
currents, that for year after year and 
eentury after century nearly the same 
areas of the ocean are ¢eovered by this 
peculiar plant. The sargasso meadows 
appear to occiipy the sume positnon at 
the present time ax in the days of Co- 
lumbus. who first described therm. 

Amid the seaweed thrive most of the 
species of swimming crabs, cuttle fishes, 
an) other fshes which are found along 
the shores of continents and alanis. 
Flying fishes of different kinds are also 
tenants of these fields, although they may 
mirely show themselves in) the air. All 
these are lored and enught by the frog 
fish: A single trog fish, whese stomach 
contents were examined by Mobius, was 
foutm! to have taken tn four fishes, one 
of which, a pape fish, over 5 inches long, 
was coiled in the stumach; a small cuttle 
fish, and a small portunid crab. All these 
were still ma recognizable condition. 

Another peculiarity of the angler fiam- 
ily is the remarkalle “nest” which the 
fish constritcts to protect its eggs. 

“The eggs are dischnurgel ina jelly- 
like mass, which, on contact with the 
water, became immensely distended and 
farm bpayant raft-like receplacles. which 
float at or near the sarface tl the eps. 
gre hatehed. The rifts are swollen to 
an enormiatts size in comparison with the 
mither fishes; these of the commen an- 
gler sometimes reaching a length of 36 
feet and these of the frog fish a couple 
of feet. | 

“The eve raft, after full expansion m 
the water, is a soft jelly-lke mass, «uiv- 
ering to the touch, but withal rather 
tenaciois, mealeritely uniform in the 
whith, and tapering abtiptly and blont 
at the extrenvities: It is also mither thick, 
with bhint edges. ‘The entire mass is 
thickly permested with eggs, which ap- 
pear to be in several irregular layers, 
After sone days, and when the eges have 
matured, the jelly probably dissolves anil 
embryos are apparently thus liberated.” 
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——When an authentic watch shown 


Each man winds up and rectities his own.” 


Fifty dollars invested in clothing is gone in a year or 
two-—neo value remains, The same money paid for a Waltham 
Watch is a safe and paying investment; its value is constant and 
its usefulness increases. 

If you want good clothes go to a tailor. If vou want.a good 
watch go toa regular jeweler and not to a mail order house. 

When buying a Waltham Watch select one adjusted to 


temperature and position, 





WALTHAM WATCH COMPANY, 
WALTHAM, MASS. 


Send for the '! Perfected American Watch,"" our book about watches, 
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PLANTING 


Cotalpe Specioes, Mock Locust, European 
Larch. Tiled Mowe, American Bech, White 
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MANY MILLIONS TO OFFER 


Wie make « spedisiy of growing DVER- 
QOREEN and Deciduous Troe Seedlings for 
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¥ainshle native soecies of lowest posmble 
prices. 

Sol far apectal Forestry Price-list} leo 
froe beilet entitied “Put Catolesn Species 
Prees for Prov.” 
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EVERGREEN SPECIALIST 
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A booklet that Fully describes 
all our publications useful to 
the traveler in any country in 
the world: 


books, purely descriptive books, 


guide books, art 


studies of all countries in their 
economic, social, political, his- 
torical aspects, sent on request 


free of charge. 
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E. are convinced that you should have in your library 
the three splendid volumes of travel fromthe graphic 
pen of Mr. William Seymour Edwards, well known 

to you as a member of the National Geographic Society, and 

therefore make you a special offer of the books, careful ly packed 
and EXpress prepaid anywhere in the United States, for $5.00. 





On the Mexican Highlands 
By WILLIAM SEYMOUR EDWARDS 
100 [Thuistrations $/.735 Postpaid (U. S.) 


A most mteresting and intimate descriptive of that wonder country, the 
Treasure House of the World, Old Mexico, its ancient customs and quent 


people. 
Through Scandinavia to Moscow 
By WILLIAM SEYMOUR EDWARDS 
LOO fllostrotions nF i te] Postpaid (Oi, 5.) 


Not to travel at leisurethrough that part of Europe, so full of romance and 
legend, with-such mn writer 18 =iTt opportunity loat mdeed, Wir, Fechwards 1S AT 
Armerncan who looks with seeing eyes on the conditions. confronting him jn 
the lands of the North. 


In To the Yukon 
By WILLIAM SEYMOUR EDWARDS 
100 [Tlastrationa of. Postpaid (0. 8.) 


[his book was posted in the Carnegie Library high among the honor list 
of the dozen most called tor and frequently read of the year. Mr. Edwards 
takes the reader into our vast Northwest, and so absorbing is his atyle that 
one acems to be actually traveling over the country with fom. 


JENNINGS & GRAHAM, Publishers, Cincinnati, Ohio 
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“Srenues from Every Land” 


By GILBERT H. GROSVENOR 





THE Second Sories of “SCENES FROM EVERY LAND" contains ahboyt hitntrations 

| pinted on the best of paper, is sewed hy hand, and bound in red cloth with af altractive 

design in three colores. Considerable dtecnplive matter ie printed under the pictures. 

The book alen contsine w list of about 1,000 of the most useful books of travel and works de. 

BCTTp re af natural history, Settee, atlaera, ete, Peron onde rity mire then ne copy can 
have the volumes sent to different uddresers. if desired. 
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A NEW COMBINATION 
oF PRISMS GIVING THE 
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As the Prism Binocular is 
to the ordinary field glass, 
20 15 the Hensoldt to the 


ordinary prism binocular, 


Adopted by U.S. Navy 


THE A. LIETZ COQO., Distributors, San Francisco, Cal. 
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SOUTH AMERICA 
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Argentina, T roms-Andine HRalirood to Chile Pern, 
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ROUND THE WORLD 


T bitte <n Aponte Serle iol Tears de Lie 
Around the Work! includes Honolulu, Japan, 
Kore. Warnchiind, ha rebar siti: Sidiut heer 
Liban, daria, reife. Sellimnienta, | en. 
Lahn, riser thd Sawilicen Invi, Darra 
and ARevot Wentodgni imum San Franciacn, 
Aupust 2 Soe. We. Mi = Eien from 
Abeer Work. Bec. Gla, WI: Dai. DYED 


TO Towrs to Earope, and the Paeonm Play at 
Qheraniner cei Litficial Agents for Pastor 
Play Comrnittes 


THOS. COOK & SON 
245 BROADWAY, NEW YORK 


Tambor Phiindelithia Chicopee, Montres| 
Farunta, San |ranciacm, pod 


ia0 OFFICES ABROAD 


Cook's Travelers’ Cheques are Good 
All Over the World 




















Perplex 


The Masterpiece of Prism 
Bite lars. 
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THE HOME OF THE NATIOVAL GESCRAPHIC SOCIETY, WASHINGTON DO © 
An Awedintinn orpanioed tor “thedocresse ate diffnsion of pengrapide brn tedee” 


Pleuse detec and fill in ask and eon te the Secretarr 


Recommendation for Membership in the 


NATIONAL GEOGRAPHIC SOCIETY 


The membership fee inchodes subscription to the 
National Geographic Magazine 


NUS: Annual memberibip ie US.) $2.00; annua! membership sbroad. £1.00; Conidae, B20; lite 
meminerstig, 3. Please make peeniftances pinable to National Germerapiie Society, aut if at a dio 
Riisce peril bao. W. drolt, pstal or eaxpresa order, 


i 


To the Secretary, National Geographic Sociely, 
MH ushineton, D.C: 


! nominate 


_ddress 


for membership in the Society. 
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TRAVELERS CHEQUES | 


of the AMERICAN BAN KERS_ 
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SCE Soe 7 mS Gorteinly: 
i We accept them 


f “MAN you justly blame the hotel man who declines to accept 
(* your personal check? HH you are a stranger, he knows 

| “neither your signature nor the state of your bank account: 
and, besides, he has lost much money in the past by c cashing 
worthiess paper. 

Be fair to the hotel men and all others with whom you deal 
when away from home, by presenting in payment of your ex- 
penses the “A. B, A.” Trayelers' Cheques, which are always and | 
everywhere good and are self-identifying. 

Banks, Hotels, Railroads, Steamship lines, ete., throughout 
the world, accept them at face value. Sold by leading banks 
in $10, $20, $50 and $100 denominations. 

Equally convenient for foreign and domestic use. 


A booklet fully describing these cheques will be sent on request. 


BUY THEM FROM YOUR OWN BANKER 


OR IF MORE CONVENIENT APPLY TO 
BANKERS TRUST COMPANY. 7 WALL ST,,NEW YORK CITY 
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Alaris’ 


Fabrik Underwear 
18 cold by all the better class af 
retail stores. It is as far supenor 
to other makes of woven tabne 
or “athletic” underwear, as to 
the old-fashioned knitted kinds. Ereiatitii1 | Ke 

Weare and washes like Rae aS fies 
Shaped so it fits snugly, yet scarcely [7 
touches you. Self-ventilating and absorb- 
ent, it keeps the pores normal and the 
skin dry. 

The More clemnooal web inmerteed athlete 
anen sit will grent'y add be Fret pry mil 


cornlort. ‘Well-inade, perfect—fitting. hyyenic: 
a 00 ond $120 a suit 


& Ci. Ainbees, Netlizoore 3 


TELL I wenunviveututind PULA VOEEED ORDERED {AHAB ON EOONEN ULE LULU s 
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PRINTERS 





tw mnintoes Booklets, 

a specialty of Catalogues, 

Legal Printing— and 

Briefs, This Magieine is from Our Best Grade 
Press - 

Records, and of Commercial 


Cnit-oftown Werk Solicited 


Motions Two Phones 


Printing 





49().422 ELEVENTH ST., WASHINGTON, D. 









JUDD AND DETWEILER, Inc. 


THE 
WASHINGTON LOAN AND TRUST COMPANY 
WASHINGTON, D,. C. 


CAPITAL , . - §1,000,.000,00 
SURPLUS . ; : $2850.000.00 


CHARTERED BY CONGRESS OF U. 5, AND UNDER THE SUPERVISION OF THE 
COMPTROLLER OF THE CURRENCY 

SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL DEPOSITS 

ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL FIDUCIARY 
CAPACITIES 


BUYS AND SELLS FOREIGN EXCHANGE 
JOHN JOY EDSON, 


PRESIDENT 





imtoo! PA 


Girard 
Trust Co. 


Philadelphia, Pa. 


#| CAPITAL AND SURPLUS = $10,000,000 } 





Officers 


EF FING-LAM 8. MORRIS. MPresidein 
WILLLAM NEWTHOLD EL let Wiee-President ALBERT ATLEE J)ACKSSN , Bd View Pression! 
CHARLES JAMES RIHOVWOS, bd Viice-Pamet A Titan FOW: SYDENHAM PAIGE . . . . Bec artats 
GEORGE H. STUART, 3 Aemwtamt Tom SAMUEL WW) AHORRS . Amiethtnt Semretery 





FRESS C4 JUGD & OfTWEILCA, inc... WARHIRGTONW. Doc. 





